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TO 


THE HONOURABLE AND RIGHT REVEREND 

S II U T E, 

LORD BISHOP OF DURHAM. 

My Lordy 

The circumstances which induce me 
to solicit your Lordship’s protection for the 
following pages are such, that I trust they 
will ensure pardon for myself, and more in- 
dulgence for my performance than I might 
expect, even from your Lordship’s usual 
goodness towards me. 

The contents of these pages were, in a very^ 
unfinished state, honoured with the approba- 
tion and encouragement of an excellent and 
lamented lady, to whom they were destined to 
he offered in their present less unworthy con- 
dition. I should have been proud to have 
sheltered them under her patronage, because 
I have always found the most intelligent cri- 
tics the most indulgent. Their general ten- 
dency at least, as calculated to render an 
a 2 
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interesting and useful science accessible., and 
in every point eligible, to the more accom- 
plished and refined of her own sex, cotfld not 
fail to have been approved by her, who knew 
and exemplified so well the value and im- 
portance of such pursuits, and their inesti- 
mable effects upon the mind. These hopes, 
which my late honoured friend and patroness 
had, with her usual benignity, encouraged, 
are now most unhappily defeated, and I 
have no resource but in your Lordship, who 
is no stranger to my pretensions, nor to my 
sentiments, and in whom I haiie not now for 
the first time to seek an able and enlightened 
patron. I remain, 

with the profoundest respect, 

. my Lord, ' 
your Lordship’s most obliged 
and obedient servant, 

J. E, SMITH. 

Norwich, 

Nov. 15, I 8 O 7 . 



PREFACE. 


After the many elementary works on 
Botany which have appeared in various 
languages, any new attempt of the same 
kind may, at first sight, seem unnecessary. 
But when we consider the rapid . progress 
of the science within a few years, in’the 
acquisition and determination of new 
plants, and especially the discoveries and 
improvements in vegetable physiology : 
when we reflect on the views with which 
those fundamental works of Linnaeus, the 
basis of all following ones, were com- 
posed, and to whom they were addressed, 
we must be aware of their unfitness for 
purposes of general and popular utiJil 
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and that something else is wanting. If 
we examine the mass of introductory 
hooks on botany in this light, we shall 
find them in sonic cases too elaborate and 
intricate, in others too obscure and im- 
perfect : they are also deficient in that 
very pleasing and instructive part of bo- 
tany the anatomy and physiology of 
plants. There are indeed works, such as 
Rose’s Elements of Hotany, and Darwin’s 
Fhytologia, with which no such faults can 
be found. The former is a compendium 
of Linnsean learning, the latter a store of 
ingenious philosophy ; but they tvere de- 
signed for philosophers, and are not cal- 
culated for every reader. Linnaeus and 
his scholars have generally written in La- 
tin. They addressed themselves to phy- 
sicians, to anatomists, to philosopheris, 
little thinking that their science would 
ever be the amusing pursuit of the young, 
the elegant and the refined, or they would 
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have treated the subject differently. It 
appears to me, therefore, that an intro- 
ductory publication is still desirable in 
this countrj^ on an original plan, easy, 
comprehensive, and fit for general use, 
and such were the reasons which first 
prompted me to the undertaking. 

When, however, I had proceeded a con- 
siderable way in its execution, I found 
that such a work might not only serve to 
teach the first outlines of the science, but 
that it might prove a vehicle for many ob- 
servations, criticisms, and communications, 
scarcely to be brought together on any 
other plan ; nor did it appear any objection 
to the general use of the book, that, be- 
sides its primary intention, it might be ca- 
pable of leading into the depths of bota- 
nical philosophy, whether physiological, 
systematical, or critical, any student who 
should be desirous of proceeding so far. 
A volume of this size can indeed be but 
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elemcnfafj on ^ tensive ; but 

if it be clear and intelligible as far as it 
goes, serving to indicate the scope of the 
science of botany, and how any of its 
branches may be cuhivated further, my 
purpose is answered . The subject has na* 
turally led me to a particular criticism 
of the Linnaeau system of arrangement, 
which the public, it seems, has expected 
from me. Without wasting any words on 
those speculative and fanciful, changes, 
which the most ignorant may easily make, 
in an artificial system ; and without enter- 
ing into controversy with the very few 
competent writers who have proposed any 
alterations ; I have simply stated the re-* 
suit of my own : practical observations, 
wishing by thedight of experience to 
rect and to confirm, what has been 
useful, rather tl\an rashly to 
what perhaps cannot oii ^tUe whole ibe inor 
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As tlie discriminating characters of the 
Linnsean system are founded in nature 
and fact, and depend upon parts essential 
to every species of plant when in perfec- 
tion ; and as the application of them to 
practice is, above all other systems, easy 
and intelligible; I conceive nothing more 
useful can be done than to perfect, upon 
its own principles, any parts of this sy- 
stem that experience may show to have 
been originally defective. This is all I 
presume to do. Speculative alterations 
in an artificial system are endless, and 
scarcely answer any more useful purpose 
than changing the order of letters in an 
alphabet. The philosophy of botanical 
arrangement, or the study of flie natural 
affinities of plants, is quite another maU 
ter. But it would be as idle, while we 
pursue this last-mentioned subject, so 
deep and so intricate that its most able 
cultivators are only learners, to lay aside 
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the continual use of the Lionaean system, 
as it would be for philologists and logi- 
cians to slight the convenience, and in- 
deed necessity, of the alphabet, and to 
substitute the Chinese character in its 
stead. If the following pages be found 
to elucidate and to confirm this compa- 
rison, I wish the student to keep it ever 
ill view. 

The illustration of the Linnaean system 
of classification, though essential to my 
purpose, is however but a small part of 
my aim. To explain and apply to prac- 
tice those beautiful principles of method, 
aiTangement and discrimination, which 
render botany not merely an amusement, 
a motive for taking air and exercise, or an 
assistance fo many other arts and sciendes; 
but a school for the mental powers, an 
alluring incitement for the young mind to 
try its growing strength, and a confirma- 
tion of the most enlightened understand- 
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iiig ifi some of its sublimest most im- 
portant truths. That every path tending to 
ends so desirable may be accessible, I 
have not confined myself to systematical 
subjects, wide and various as they are, 
but I have introduced the anatomy and 
physiology of plants to the botanical stu- 
dent, wishing to combine all these several 
objects ; so far at least that those who do 
not cultivate them all, may be sensible of 
the value of each in itself, and that no 
disgraceful rivalship or contempt, the 
otfspring of ignorance, may be felt by 
the pursuers of any to the prejudice of 
the rest. 

I have treated of physiological and 
anatomical subjects in the first place, be- 
cause a true knowledge of the structure 
and parts of plants seems necessary to the 
right understanding of botanical arrange- 
ment; and I trust the most superficial 
reader will here find enough for that pur- 
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pp^ even though he should notibe Jed;to. 
pursue these subjects further by himself. 
I h&ve every where aimed at familiar il- 
Ittsstratiens and examples, referring, as 
much as possible, to plants of easy, ac- 
quisition. In the explanation of bota- 
nical. terms and characters, .1 have, be- 
sides furnishing a new set of plates with 
references to the body of the work, al- 
ways cited a plant for my purpose by its 
scientific name, with a reference to some 
good and sufficient figure.. For this end 
I have generally , used either my own 
works English and Exotic Botany, all the 
plates of which, as well as of the. present 
volume, are the performance of the sapie 
excellent botanist as well as artist ; or 
Curtiss Magazine, niuch of which also 
yras drawn by Mr. Sowerby. • I have 
chosen these as the most comprehensive 
and popular books, quoting others only 
when these failed me, or when I had some 
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particulatreiHd io tiew; :If this treatise 
should be adopted for general use in 
schools or families, the teacher at least 
will probably be furnished with those 
works, and will accommodate their con- 
tents to the iise of the pupils. 1 am 
aware of the want of a systematical. En- 
glish description of British plants, on the 
principles of this Introduction ; but that 
deficiency I hope as soon as possible to 
supply. In the mean while Dr. Wither- 
ing’s work may serve the desired purpose, 
attention being paid only, to his original 
descriptions, or, to those .quoted from 
English writers. His index will atone 
for the changes I cannot approve in his 
system. Wherever my book may be found 
deficient in the explanation of his or an^ 
other terms, as I profess to retain only 
what are necessary, or in some shape 
useful, the Language of Botany^ by Pro- 
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fessor Martjn, will prove extremely ser- 
viceable. 

Having thus explained the use and in- 
t^tion of the present work, perliaps a 
few remarks on the recommendations of 
the study of Botany, besides what have 
already been suggested, may not here be 
misplaced. 

I shall not labour to prove how delight- 
ful and instructive it is to 

Look through Nature up to Nature^s God,’^ 

Neither, surely, need I demonstrate, 
that if any judicious or improved use is to 
be made of the natural bodies around us, 
it must be expected from those who dis- 
criminate their kinds and study their pro- 
perties. Of the benefits of natural sci- 
ence in the improvement of many arts, 
no one doubts. Our food, our physic, 
our luxuries are improved by it. By the 
inquiries of the curious new acquisitions 
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are made in remote countries, and our re- 
sources of various kinds are augmented. 
The skill of Linnaeus by the most simple 
observation, founded however on scien- 
tific principles, taught his countrymen to 
destroy an insect, the Cantharis nnvalisy 
which had cost the Swedish government 
many thousand pounds a year by its ra- 
vages on the timber of one dockyard only. 
After its metamorphoses, and the season 
when the fly laid its eggs, were known, 
all its ravages were stopped by immersing 
the timljer in water .during that period. 
'I’lie same great observer, by his botanical 
knowledge;, detected the cause of a dread- 
ful disease among the horned cattle of the 
nortli of Lapland, which had previously 
been thought equally unaccountable and 
irremediable, and of which he has given 
an exquisite account in his Lapland tour, 
as well as nader Ciciita virosa, Engl^ BoL 
479, in his Flora Lapponica. One man 
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in oiH" days, by his scientifie saliMe, 
has given the bread-fruit to the Wcst- 
Indies, and his country justly honours his 
character and pursuits. All this is ac- 
knowledged.' We are no longer in the in- 
fancy of science, in which its utility, not 
having been proved, might be doubted, 
nor is it for this that I contend. I would 
recommend botany for its own sake. I 
have often alluded to its benefits as a 
mental exercise, nor can any study exceed 
it in raising curiosity, gratifying a taste for 
beauty and ingenuity of contrivance, or 
sharpening the powers of discrimination. 
What then can be better adapted for 
young persons ? The chief use of a great 
part of our education is no other than 
what I have just mentioned. The lan- 
guages and the mathematics, however 
valuable in themselves when acquired, 
are even more so as they train the youth- 
ful mind to thought and observation. . In 
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Sweden Natural History is the study of 
the schools, by which men rise to prefer- 
ment ; and there are no people with more 
acute or better regulated minds than the 
Swedes. 

To those whose minds and understand- 
ings are already formed, this study may 
be recommended, independently of all 
other considerations, as a rich source cf 
innocent pleasure. Some people are ever 
inquiring “ what is the use” of any par- 
ticular plant, by which they mean “ wdnit 
food or physic, or what materials for the 
painter or dyer does it afford ?” They look 
on a beautiful flowery meadow with ad- 
miration, only in proportion as it affords 
nauseous drugs or salves. Others consider 
a botanist with respect only as he may be 
able to teach them some profitable im- 
provement in tanning, or dyeing, by 
which they may quickly grow rich, and 
be then perhaps no longer of any use to 

b 



XVUl 


PREFACE. 


mankind (W to themselves. They would 
permit their children to study botany, 
only because it might possibly lead to 
professorships, or other lucrative prefer- 
ment. 

These views are not blameable, but 
they are not the sole end of human ex- 
istence. Is it not desirable to call the 
soul from the feverish agitation of worldly 
pursuits, to the contemplation of Divine 
Wisdom in the beautiful ceconomy of 
Nature ? Is it not a privilege to walk with 
God in the garden of creation, and hold 
converse with his providence? If such ele- 
vated feelings do not lead to the study of 
Nature, it cannot far be pursued without 
rewarding the student by exciting them. 

Rousseau, a great judge of the human 
heart and observer of human manners, 
has remarked, that “ when science is 
transplanted from the mountains and 
woods into cities and worldly society, it 
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loses its genuine charms, and becomes a 
source of envy, jealousy and rivalship." 
'J’liis is still more true if it be cultivated 
as a mere source of emolument. But the 
man who loves botany for its own sake 
knows no such feelings, nor is he depen- 
dent for happiness on situations or scenes 
that favour their growth. lie Avould fand 
himself neither solitary nor desolate, had 
he no other companion than a “ moun- 
tain dais}^’' that “ modest crianson-tipped 
flower," so sweetly sung bjf one of Na- 
tua'c’s own poets. Tlie humblest weed or 
moss will ever afford him soanething to 
examine or to illustrate, and a great deal 
to admire. Introduce him to the magni- 
ficence of a tropical foi'est, the enamelled 
meadows of the Alps, or the wonders of 
New Holland, and his thoughts will not 
dwell nauch upon riches or literary ho- 
nours, things that 

Play round the head, but come tjnt near the heart.” 
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One idea is indeed worthy to mix in the 
pure contemplation of Nature, the anti* 
cipation of the pleasure we may have to 
bestow on kindvcd minds with our own, 
in sharing with them our discoveries and 
our acquisitions. This is truly an object 
worthy of a good man, the pleasure of 
communicating virtuous disinterested 
pleasure to those who have the same tastes 
with ourselves; or of guiding young inge- 
nuous minds to worthy pursuits, and facili- 
tating their acquisition of what we have 
already obtained. If honours and re- 
spectful consideration reward such mo- 
tives, they flow from a pure source. The 
giver and the receiver are alike invulne- 
rable, as well as inaccessible, to “ envy, 
jealousy or rivalship,” and may pardon 
their attacks without an eft'ort. 

The natural history of animals, in man}' 
respects even more interesting than botany 
to man as an animated being, and more 
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striking in some of the phaenomena which 
it displays, is in other points less pleasing 
to a tender and delicate mind. In botany 
all is elegance and delight. No painful, 
disgusting, unhealthy experiments or in- 
quiries are to be made. Its pleasures 
spring up under our feet, and, as we pur- 
sue them, reward us with health and 
serene satisfaction. None but tlie most 
foolish or depraved could derive any 
thing from it but what is beautiful, or 
pollute its lovely scenery with unamiable 
or unhallowed images. Those who do so, 
cither from corrupt taste or malicious de- 
sign, can be compared only to the fiend 
entering into the garden of Eden. 

Let us turn from this odious picture 
to the contemplation of Nature, ever new, 
ever abundant in inexhaustible variet3^ 
Whether we scrutinize the damp recesses 
of woods in the wintry months, when the 
numerous tribes of mosses are displaying 



we contemplate in succession all the pro- 
fuse tiowevy treasures of the summer, or 
the more hidden secrets of Nature at the 
season Avheii fruits and seeds are forming ; 
the most familiar objects, like old friends, 
will always afford us something to study 
and to admire in their characters, while 
new discoveries will awaken a train of new 
ideas. The yellow blossoms of the morn- 
ing, that fold up their delicate leaves as 
the day advances ; others that court and 
sustain the full blaze of noon ; and the 
pale night-scented tribe, which expand, 
and diffuse their very sweet fragrance, 
towards evening, will all please in their 
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turn. Though spring is the season of 
hope and novelty, to a naturalist more 
especially, yet the wise provisions and 
abundant resources of Nature^ in the 
close of the year, will yield an observing 
mind no less pleasure, than the rich variety 
of her autumnal tints affords to the ad- 
mirers of her external charms. The more 
we study the works of the Creator, the 
more wisdom, beauty and harmony be- 
come manifest, even to our limited ap- 
prehensions ; and while we admire, it is 
impossible not to adore. 

Soft roll your incense, herbs, and fruits, and flowers. 

In mingled clouds, to Him^ whose sun exalts. 

Whose breath perfumes you, and whose pencil paints 
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CHAPTER L 

DISTINCTIONS BETWEEN ANIMALS, VE- 
GETABLES, AND FOSSILS. ON THE 

VITAL PRINCIPLE ESSENTIAL TO TRE 
TM"0 FORMER. 

Those who with a philosophical eye have 
Contemplated the productions of Nature, 
have all, by common consent, divided them 
into three great classes, called the Animal, 
the Vegetable, and the Mineral or Fossil 
Kingdoms. These terms are still in gene- 
tal use, and the most superficial observer 
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2 UISTINCTIONS BETWEEN ANIMALS 
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TOii-st be struck with their propriety. The 
application of them seems at first sight per- 
fi'ctiy criisy, and in gencTal it is so. Difficul- 
ties occur to those only wlio look very deeply 
into the subject. 

Animtls have an organized structure 
■whicit rcgulavly unlolds itself, and is nou- 
rislicd and supported by air and food ; they 
consequently })osscss life, and are subject 
to deatli ; they are moreover endowed with 
sensation, and with spontaneous, as well as 
voluntary, motion. 

Vegetables are organized, supported by 
air and food, endoAved with life and subject 
to death as well as animals. They liave in 
some instances spontaneous, though we know 
not that they have voluntary, motion. They 
are sensible t o the action of nourishment, air, 
and light, and either thrive or languish ac- 
cording to the wholesome or hurtful applica- 
tion of these stimulants. This is evident to all 
who have e\cr seen a plant growing in a cli- 
mate, soil, or situation, not suitable to it. 
Those m Iio have ever gathered a rose, know 
but too well how soon it withers; and the 
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familiar application of its fate to that of 
human life and beauty is not more striking 
to the imagination than philosophically and 
literally trde. The sensitive plant is a more 
astonishing' example of the capability of 
vegetables to be acted upon as living bodies. 
Other instances of the same kind we shall 
hereafter have occasion to mention. 

The spontaneous movements of plants arc 
almost as realdily to be observed as their 
living principle. The general direction of 
their branches, and especially of the upper 
surface of their leaves, though repeatedly 
disturbed’, to the light; the unfolding and 
closing of their flowers at stated times, or 
according to favourable or unfavourable cir- 
cumstances, with some still more curious 
particulars to be explained in the sequel of 
this work, are actions undoubtedly depending 
on their vital principle, and are performed 
with the greater facility in proportion as that 
principle is in its greatest vigour. Hence 
arises a question whether Vegetables are 
endowed with sensation. As they possess 
life, irritability and* motion, spontaneously 
directing their organs to what is natural and 

B 2 
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beneficial to them, and flourishing according 
to their success in satisfying their wants, 
inay not the exercise of their vital functions 
be attended with some degree of sensation, 
however low, and some consequent share of 
happiness? Such a supposition accords with 
all the best ideas we can form of the Divine 
Creator ; nor could the consequent uneasiness 
which plants must sufler, no doubt in a very 
low degree likew ise, from thd*' depredations 
of animals, boar any comparison with their 
enjoyment on the whole. However this may 
be, the want of sensation is most certainly 
not to be proved with regard to Vegetables, 
and therefore of no use as a practical means 
of distinguishing them, in doubtful cases, 
from Animals. 

Some philosophers* have made a loco- 
motive power peculiarly characteristic of Ani- 
mals, not being aware of the true nature of 
those half-animated beings called Corals and 
Corallines, which are fixed, as immoveably 
as any plants, to the bottom of the sea, while 
indeed many living vege|ables swim around 

» Jungius, Boerhaave^ Ludwig and many others. 
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riiem, unattached to the soil, and nourished 
by the water in which they float. Some*' 
have characterized Animals as nourished by 
their internal, and Vegetables by their exter- 
nal surface, the latter having no such thing as 
an internal stomach. This is ingenious and 
tolerably correct ; but the proofs of it must 
fail with respect to those minute and simply- 
constructcd animals the Polypes, and the 
lower tribes of Worms, whose feelers, jiut 
forth into the Avater, seem scarcely diflerent 
from roots seeking their food in the earth, 
and some of which may be turned inside out, 
like a glove, Avithout any disturbance of their 
ordinary functions. The most satisfactory 
remark I have for a long time met with on 
this difficult subject is tliat of M. Mirbel, 
in his Trait 6 d’Anaiomie et de PJt^siologie 
Vt’gt’tales'f, a work I shall ol’ten have occasion 
to quote. He obserA^es, voL I. p. IQ, “ that 
plants alone have .a power of deriving nou- 
rishment, though not indeed exclusively, from 

. *. Dr, Alston', formerly professor of botany at Edin- 
burgh. 

t Published at Parts two or three years since, in two 
vols. 8vo, 



Let ns however descend from these philo- 
sophical speculations to purposes of practical 
utilitySf It is sufficient for the-young student 
of Natural" History to know, that in every 
case in which he can be in doubt whether 
he has found a plant or one of the lower orders 
of animals, the simple experiment of burning 
will decide the question. The smell of a 
burnt bone, coralline, or other animal sub- 
stance, is so peculiar that it can never be mis- 
taken, nor does any known vegetable give 
out the same odour. 

The Mineral Kingdom can never be con- 
founded with the other: Fossils are 

masses of mere dead |^|lt«^ahized matter, 
subject to the laws of chemistry alone ; grow- 
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ing indeed, or increasing by the mechanlejil 
addition of extraneous substances, or by tb<! 
faws of chemirdl attvaction, but not fed by 
nourishment taken into an organized struc- 
ture. Their curious crystallization hears some 
resemblance to organization, but perfornts 
none of its functions, nor is arty tiling likr- a 
vital principle to be found in this dejiartrnent 
of Ntilvre. 

If it he asked what is this vital principle^ so 
essential to nnintals ami vegetables^ but of 
which fossils are destitute, ue nntst own our 
complete ignorantx"^. We know it, ns we feiow 
its Omnipotent Author, by its efK?cts-. 

Perhaps in the fossil kingdom /icut may 
Ite equivaleui to a vital jtiinci]>le; but heat is 
not the r ital prineipk? of organized bodice, 
though probably a conserjiucnce of that prin- 
ciple. 

Living bodies of animals and plants prtxluce 
heat; ami this phajnomenon has not, I think', 
been entirely explained on any cheniicrd 
principles, though in fossils the production of 
beat is in most ease| tolerably well accounted 
for. In animals it to have the closest pos- 

sible connexion with tlie vital energy. But the 
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effects of this vital energy are still more stiii. 
pendousin the operations constantly going on iq 
every organized body, from our own elaborate 
frame to the humblest moss or fungus. Those 
different fluids, so fine and transparent, sepai- 
rated from each other by membranes as fine, 
which compose the eye, all retain their pro- 
per situations (though each fluid individually 
is perpetually removed and renewed) for sixty, 
eighty, or a hundred years, or more, while life 
remains. So do the infinitely small vessels of 
an almost invisible insect, the fine and pellucid 
tub^l^^ii, plant, all hold their destined fluids, 
conveying or changing them according to 
fixed laws, but never permitting them to run 
into confusion, so long as the \’ital principle 
ajuma|e;|^l fir various forms. But no sooner 
happen, than, without any alte- 
ration of structure, any apparent change in 
their material configuration, all is reversed. 
The eye loses its form and brightness; its 
membranes let go their conteitte, which mix in 
confusion, and thenceforth yield to the laws of 
chemistry alone. Just go it happens, sooner 
or later, to the other parts of the animal as 
as vegetable frame. Chemical changes.. 
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putrefection and destruction, immediately 
follow the total privation of life, the import- 
ance of which becomes instantly evident when 
it is no more. I humbly conceive therefore, 
that if the human understanding can in any 
case flatter itself with obtaining, in the 
natural world, a glimpse of the immediate 
(tgency of the Deity, it is in the contempla- 
tion of this %'ital principle, which seems inde- 
pendent of material organization, and an 
impulse of his own divine energy. 
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BEFINTJIOX OF NATFRAF HISTORY, AKI> 
PARTICULARLV BOTANY. — OF Till: GE- 
NERAI. TF.XTLTRE OF PLANTS. 

Natural History properly signifies that 
study by which we learn to distinguish from 
one another the natural bodies, whether Ani- 
mal, Vegetable or Mineml, around us; to dis- 
cover as much as possible their nature and pro- 
perties, and especially their natural depen- 
dence on each other in the general scale of 
beings. In a more extensive sense it may 
be said to teach their secondary properties, 
or the various uses to which they have been, 
or may be, converted, in |he service of man-, 
kind or of other animals ; inasmuch as an ac^ 
fjuaintance with their nafnrai qualities is our 
only sure guide to a knowledge of their arti- 
ficial uses. But as this definition would in-. 
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elude many arts and sciences, each of them 
sufficient to occupy any common mind, as 
Agriculture, Dietetics, Medicine, and many 
others, it is sufficient for a philosopliical na- 
turalist to be acquainted with the general 
principles upon which such arts and sciences 
are founded. 

That part of Natural History which con- 
cerns plants is called Botany, from Bstokj, the 
Greek word for a herb or grass. It may be 
divided into three branches ; 1st, The phy- 
siology of plants, or a knowledge of the struc- 
ture and functions of theirdili'erent parts ;‘jdly, 
The systematical arrangement and denomina- 
tion of their several kinds ; and 3dly, Their 
economical or medical properties. All these 
objects should be kept in view by an intelli- 
gent botanist. The two first arc of essential 
service to each other, and the last is only to 
be pursued, with any certainty, by such as 
are versed in the other two. The present 
publication is intended to explain the funda- 
mental principles of them all, with as much 
practical illustration as may be necessary for 
those who wish to become well acquainted 
with this delightful science. Botany has one 
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advantage over many other useful and neces- 
sary studies, that even its first beginnings are 
pleasing and profitable, though pursued to 
ever so small an extent ; the objects with 
which it i.s conversant are in themselves 
charming, and they become doubly so to 
those who contemplate them with the addi- 
tional sense, as it were, which science gives ; 
the pursuit of these ol)jects is an exercise no 
less healthful to the body, than the observa- 
tion of their laws and characters is to the 
mind. 

'In studying the functions of the Vegetable 
frame, we must constantly remember that it is 
not merely a collection of tubes or vessels 
holding different fluids, but that it is endowed 
with life, and consequently able not only to 
imbibe particular fluids, but to alter their 
nature according to certain laws, that is, to 
form peculiar secretions. This is the exclusive 
property of a living being. Animals secrete 
milk and fat from food which has no resem- 
blance to those substances; so Vegetables 
secrete gum, sugar, and various resinous sub- 
stances from the uniform juices of the earth, 
or perhaps from mere water and air. The 
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Inost different and discordant fluids, sepa- 
rated only by the finest film or membrane, 
are, as we have already observed, kept per- 
fectly distinct, while life remains; but no 
sooner does die vital principle depart, than 
secretion, as well as the due preservation of 
what has been secreted, are both at an end, 
and the principle of dissolution reigns abso- 
lute. 

Before we can examine the physiology of 
vegetables, it is necessary to acquire some 
idea of their structure. 

Much light has been throwm upon the 
general texture of Vegetables by tlie micro- 
scopic figures of Grew, Malpighi and others, 
reptjated by Dr. Thornton in his Illustration 
of the’Linnaean System, but more especially 
by the recent observations) and highly mag- 
nified • dissections of M. Mirbel. See his 
Table of Vegetable Anatomy in the work 
already mentioned. From preceding writers 
we had learned the general tubular or vas- 
cular structure of the vegetable body, and 
the existence of some peculiar spirally-coated 
vessels in many plants. On these slender 
foundations physiologists have, at their plea- 
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sure, constructed various theories, relative 
to the motion of the sap, respiration and other 
functions, presumed to be analogous to those 
of animals. The anatomical observations of 
Miiil)el go furtlicr than those of Grew, &c., 
and it is necessary to give a short account of 
his discoveries. 

He finds, by the help of the highest mag- 
nifying powers, that the vegetable body is a 
continued mass of tubes and cell^; the former 
extended indefinitely, the latter frequently 
and regularly interrupted by transverse par-* 
litions. These partitions being ranged alter- 
nately in the corresponding cell% and each 
cell increasing somew hat in diameter after its 
first formation, except where restrained by 
the transverse partitions, seems to account 
for their hexagonal figure*'. See Tab. 1. /. a. 
The membranous sides of all these cells and 
tubes are very thin, more or less transparent, 
often porous, variously perforated or torn. 
Of the tubes, some are without any lateral per- 
forations, f. b, at least for a considerable ex- 
tent; others ‘pierced Mith holes ranged in a 

♦ In microijcopic figures they arc generally drawn 
lllsc circle? intersecting each other. 



CBNB&AI. TEXTURE OF PLANTS. 


15 


close spiral line, f, c; in others several of 
these holes run together, as it were, into 
interrupted spiral clefts, f, d ; and in some 
those clefts are continued, so that the whole 
tube, more or less, is cut into a spiral line, 
/*. e ; which, in some young branches and ten- 
der leaves, will unroll to a great extent, when 
they are gently torn asunder. The cellular 
texture especially is extended to every part 
of the vegetable body, even into the thin 
skin, called the cuticle, which covers every 
external part, and into the fine hairs or down 
which, in some instances, clothe the cuticle. 
Itself. '' 

Before we oiler any thing upon the sup- 
posed functions of these difierent organs, 
we shall take a general view of the Vegetable 
body, beginnlrig at the external part and 
proceeding inwards. 
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OF THE CUTICLE oR 

Every part of a living plant is covered 
with a skin or membrane called the cuticle, 
which same denomination has been given 
by anatomists to the scarf skin that covers 
the animal body, protecting it from the 
injuries of the air, and allowing of due absorp- 
tion and perspiration through its pores. 

There is the most striking analogy between 
the animal and the vegetable cuticle. Jin the 
former, it varies in thickness from the exqui- 
sitely delicate film which covers the eye, to 
the hard skin of the hand^ or foot, •or the far 
coarser covering of a Tortoise or Rhinoceros ; 
in the latter it is equally delicate on the parts 
of a flower, and scarcely less hard on the 
leaves of the Pearly Aloe, or coarse on the 
trunk of a Plane tree. In the numerous layers 
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of this membrane continually peeling off from 
the Birch, we see a resemblance to the 
scales which separate from the shell of a 
Tortoise. By maceration, boiling, or putre- 
faction, this part is separable from the plant 
as well as from the animal, being, if not ab- 
, solutely incorruptible, much less prone to 
decomposition than the parts it covers. The 
vital principle, as far as wo can judge, seems 
to he extinct in it. 

The cuticle admits of the passage of fluids 
from within as well as from without, but in 
a due and definite proportion in every plant ; 
consecpicntl V it must be porous; and liie mi- 
croscope sliows, what reason would teach us 
to expect, \tliat its pores arc different in dif- 
ferent kinds of plants. In r ery succulent 
plants, as Aloes, a leaf of w hich being cut 
off will lie for many w eeks in the sun without 
drying entirely, and yet when partly dry 
will become plump again in a few hours if 
plunged into water, the cuticle must be very 
curiously constructed, so as to admit of ready 
absorption, and very tardy perspiration. Such 
plants are accordingly designed to inhabit 
.hot sandy countries, wdiere they are long 
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exposed to a burning sun, with very rare 
BuppUes of rain. 

This part allows also of the passage of air, 
as is proved by experiments on the functions 
Of leaves. Light probably acts through it, 
as the cuticle is a colourless membrane. We 
know the effects of light to be very important 
in the vegetable oeconomy. 

But though this fine membrane admits 
extraneous substances, so as to have their 
due effect upon the vegetable constitution, 
according to fixed laws, it no less powerfully 
excludes all that would be injurious to the 
plant, either in kind or proportion. Against 
heat or cold it proves, in general, but a fee- 
ble defence ; but when clothed with hair or 
wool, it becomes a very powerful one. Against 
the undue action of the. atmosphere it is so 
important a guard, that, when any tender 
growing part is deprived of it, the greatest 
mischiefs ensue. It forms in the Vegetable, 
as well as the Animal, a fine but essential 
barrier between life and destruction. 

Some have imagined that the cuticle gave 
form to the vegetable body, because it some- 
times being over tight causes contritions on 
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the stem of a tree, as in the plum or cherry, 
and because it is found to be cracked wherever 
an unnatural excrescence is produced on th^ 
bark. No doubt the cuticle ijs formed so 
to accommodate itself only to the natural 
growth of the plant, not to any monstrosities, 
and those lumps cause it to burst ; just as it 
happens to ripe fruits in very v/et seasons. 
Their cuticle is constructed suitably to their 
usual size or plumpness, but not to any im- 
moderate increase from too great absorptiop 
of wet. If the cuticle be removed from any 
part, no swelling follows, as it would if this 
membrane only kept the tree in shape. 

The extension of the cuticle is astonishing, 
if we consider that it is formed, as Grew well 
observes, on the tenderest embryo, and only 
extended during the growth of the plant, and 
that it appears not to have any connexion 
with the vascular or living part of the vege- 
table body. But though so accommodating 
in those parts where it is wanted, on the old 
trunks of most trees it cracks in every direc- 
tion, and in many is entirely obliterated, thp 
old dead layers of their bark pejfpro^tk^ nil 
the requisite offices pf a cptlplp* 

c 2 
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M- Mirbel indeed, though he admits the 
importance of this part in the several ways 
above mentioned, contends that it is not a 
distinct organ like the cuticle of animals, 
but merely formed of the cellular parts of the 
plant dilated and multiplied, and changed 
by their new situation. This is very’^ true ; 
but upon the same principle the human 
cuticle can scarcely be called a distinct organ. 
Its texture is continually scaling oiF exter- 
nally, and it is supplied with new layers from 
within. Just so does the cuticle of the Birch 
peel off in scales, separable, almost without 
end, into smaller ones. 

Examples of different kinds of cuticle may 
be seen in the following plants. 

On the Currant tree it is smooth, and scales 
off in large entire flakes, both from the young 
branches and old stem. The same may be 
observed in the Elder. 

The fruit of the Peach and the leaf of tlie 
Mullein have a cuticle covered with dense 
and rather harsh wool, such as is found on 
many Mexican plants, and on more Cretan 
ones. The latter we know grow in open 
places under a burning sum 
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The leaf of the White Willow is clothed 
with a fine silky or satiny cuticle. 

The cuticle of the Betony, and of many 
other plants, is extended into rigid hairs or 
bristles, which in the Nettle are perforated 
and contain a venomous fluid. 

On the fruit of the Plum, and on many 
leaves, we find a blueish dry powder covering 
the cuticle, which is a resinous exudation, and 
it is difficult to wet the surface of these plants. 
Rain trickles over them in large drops. 

In the Cork tree, the Common Maple, and 
even the Dutch Elm, the cuticle is covered 
with a fungous substance most extraordinary 
in its nature, though familiar to us as cork. 

In grasses and some other plants the inge- 
nious Mr. Davy has found a flinty substance 
in the cuticle. 

What seems to be the cuticle on the trunk 
of the Plane, the Fir, ^and a kind of Willow 
called Satu' triandra, rather consists of 
scales of bark, which having performed their 
functions and become dead matter, are re- 
jected by the increasing bark beneath them ; 
and this accords with M. Mirbel’s idea of 
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the cuticle. The old layers of bark in the 
Chesnut, Oak, and many other trees, though 
not cast off, are of the same nature ; and 
these under the microscope exhibit the same 
cellular texture as the real cuticle. 
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OP THE CELLULAR INTEGUMENT. 

Immediately under the Cuticle we find a 
succulent cellular substance, for the roost 
part of a green colour, at least in the leaves 
and branches, w'hich is called by Du Hamel 
the Enveloppe cellulaire, and by Mirbel the 
Tissu herhacL This is in general the seat 
of colour, and in that respect analogous to 
ih^retemucosum, or pulpy substance situated 
under the human cuticle, which is pale in the 
European, and black in the Negro ; but we 
must carry the analogy no further, for these 
two parts perform no functions in common. 
Du Hamel supposed this pulp to form the 
cuticle ; but this is improbable, as his expe- 
riments show, when that membrane is re- 
moved, that the Cellular Integument ex- 
foliates, at least in trees, or is thrown off ip 
consequence ef the injury it has sustained. 
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and a new cuticle, covering a new layer of 
the same succulent matter, is formed under 
the old one. Annual stems or branches have 
not the same power, any more than leaves. 

But little attention has been paid to this 
organ till lately, though it is very universal, 
even, as Mirbel observes, in Mosses and 
Ferns. The same writer remarks that “ leaves 
“ consist almost entirely of a plate of this 
“ substance, covered on each side by the 

cuticle. The stems and branches of both 
“ annual and perennial plants are invested 
“ with it ; but in woody parts it is dried up 
“ and reproduced continually, such parts 
“ only having that reproductive power. The 
“ old layers remain, are pushed outward 
“ by the new ones, and form at length the 
“ rugged dry dead covering of the old trunks 
“ of trees.""’ 

When w'o come to consider the curious 
functions of leaves, we shall find this part 
to be of the v'ery first importance. In it 
the principal changes operated upon the juices 
of plants by light and air, and the conse- 
quent elaboration of all their peculiar secret, 
lions, take place. 
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OF TIIK BARK. 

Under the Cellular Integument we find the 
Bark, consisting of but one layer in plants oj 
branches only one year old, and often not 
distinguishable from the wood. In the older 
branches and trunks of trees, it consists of as 
many layers as they are years old, the in- 
nermost being called the liber ; and it is in 
this layer only that the essential \'ital func- 
tions are carried on for the time being, 
after which it is pushed outwards with the 
Cellular Integument, and becomes like that 
a lifeless crust. These older layers, however, 
are for some time reservoirs of the peculiar 
secreted juices of the plant, which perhaps 
they may help to perfect. 

In some roots the bark, though only of 
annual duration, is very thick ; as in the 



Carrot, the red part of which is all bark. 
In the Parsnep, though not distinctly colour- 
ed, it is no less evident. In the Turnip it is 
much thinner, though equally distinct from 
the wood or body of the root. 

The Bark contains a great number of 
woody fibres, running for the most part lon- 
gitudinally, which give it tenacity, and in 
which it differs very essentially from the parts 
already described. These woody fibres when 
separated by maceration exhibit in general 
a kind of net- work, and in many instances 
great regularity ai»d beauty of structure. In 
a family of plants to which the Mezereon be- 
longs, the fibres of the inner bark have a 
beautiful white shining appearance like silk. 
In one of this tribe, a native of Jamaica, and 
called Lace Bark, that part may be separated 
by lateral extension into an elegant kind of 
lace. 

In the old bark of the Fir tribe, on the 
contrary, nothing of this kind is discernible. 
The bark of the Cluster Pine, Pinus Pinaster, 
some inches in thickness, is separable into 
thin porous layers, each of them the produc- 
tion of one season, which do really seem to 



be, according to M. MirbeFs theory, hani* 
ened and dried Cellular Integument ; but 
they are rather perhaps that vascular part of 
the Bark which once contained the secreted 
fluid, or turpentine, so abundant in this tree. 

The bark of Oak trees twenty or tliirty 
years old, if cut and long exposed to the 
weather, separates into many fine thin layers, 
of a similar, though less delicate, texture 
to the Lace Bark of* Jamaica. All theas 
layers, in a living state, are closely connected 
with each other by the cellular texture which 
peiwades the vegetable body in general, as 
well as by transverse vessels necessary for the 
performance of several functions hereafter to 
be mentioned. 

In the bark the peculiar virtues or qualities 
of particular plants chiefly reside, and more 
especially in several of its internal layers 
nearest to the wood. Here we find in appro- 
priate vessels the resin of the Fir aJnd Juniper, 
the astringent principle of the Oak and Wil- 
low, on which their tanning property depends, 
the fine and valuable bitter of the Peruvian 
Bark, and tjbe exquisitely aromatic oil of the 
Cinnamon. The same secretions do indeed. 
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more or less, pervade the wood and other parts 
of these plants, but usually in a less concen- 
trated form. 

When a portion of the bark of a tree is 
removed, the remainder has a power of ex- 
tending itself laterally, though very gradu- 
ally, till the wound is closed. This is accom- 
plished by each new layer, added to the 
bark internally, spreading a little beyond the 
edge of the preceding layer. The operation 
of closing the wound goes on the more slowly, 
as the wood underneath, from exposure to 
the air, has become dead, and frequently 
rotten, proving an incumbrance, which though 
the living principle cannot in this instance free 
itself from, it has no power of turning to any 
good account. Ifj however, this dead wood 
be carefully removed, and the wound pro- 
tected from the injuries of the atmosphere, 
the new bark is found to spread much more 
rapidly ; and as every new layer of bark forms, 
as will be proved in the next chapter, a new 
layer of wood, the whole cavity, whatever it 
may be, is in process of time filled up. 

This operation of Nature was turned to 
^reat advantage by the late JV^r. Forsyth of 
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Kensington gardens, the history of whose ex- 
periments is before the pulilie. Under his 
management many timber trees, become en- 
tirely hollow, were filled with new wood, and 
ma,de to produce fresh" and vigorous branches ; 
and pear-trees planted in the time of King 
William, and become so decayed and knotty 
as to bear no fruit worth gathering, were by 
gradual paring away of the old wood and 
bark, and the application of a composition 
judiciously contrived to stick close and keep 
out air and wet, restored to such health and 
strength as to cover the garden w'alls with 
new branches bearing a profusion of fine fruit. 
These experiments have passed under my 
own actual observation, and I am happy to 
bear testimony to the merits of a real lover of 
useful science, and one of tlie most honest 
and disinterested men I ever knew. 
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OF THE WOOD. 

Whei^ ihe bark is removed, we come to 
the substance of the wood, which makes the 
principal bulk of the trunk or branch of a 
tree (mt shrub. When cut across, it is found 
to a>nsist of numerous concentric layers, 
very distinct in the Fir, and other European 
trees in general. JElach of these circular 
layers is externally most hard and ' solid. 
They differ however among themselves in 
this respect, as well as in their breadth on 
the whole. It often happeiis that all the 
layers are broadest towards one side of the 
tree, so that their common centre is thrown 
very much out of the actual centre of the 
trank. 

The wood owes its strength and tenacity 
to innumerable woody fibres, and consists 
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of various vessels running for the most part 
longitudinally ; some having a spiral coat, 
others not. Of these vessels, some in their 
youngest state convey the sap from the root 
to the extremities of the branches and leaves} 
others contain the various peculiar or secreted 
juices ; others perhaps contain air. The whole 
are joined together by the cellular substance 
already described. 

Linnajus and most writers believe that one 
of the abovementioned circular layers of 
wood is formed every year, the hard exter- 
nal part being caused by the cold of winter ; 
consequently, that the exact age of a sound 
tree when felled may be known by counting 
these rings. It has even been asserted that 
the date of peculiarly severe winters may 
be found in the harder more condensed rings 
formed at those periods ; and moreover, that 
the north side of a tree may always be known 
by the narrowness and density of the riij^s 
on that side. All this is controverted by 
Mirbel, chiefly on the authority of Du Hamel, 
who nevertheless scarcely says enough to inva- 
lidate the ancient opifiibBvdh vtlie whole. It 
is very true that there may be occasional inter- 
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ruptions in the formation of the wood from cold 
or fickle' seasons, and that in some trees the 
thin intermediate layers, hardly discernible 
in general, which unite to form the principal 
or annual ones, may, from such fluctuation 
of seasons, become more distinct than is 
natural to them. Such intermediate layers 
are even found more numerous in some 
trees of the same species and age than in 
others. But as there is always a most mate- 
rial difference betw'cen summer and winter, 
so I Ixdieve will there always be a clear di- 
stinction between the annual rings of such 
trees as show them at all. Trees of hot 
countries indeed, as Mahogany, and ever- 
greens in general, have them but indistinctly 
marked ; yet even in these they are to be 
seen. With regard to their greater com- 
pactness on the north side of a tree, Du 
Hamel justly explodes this idea. In fact, 
there is most wood formed, and consequently 
these cir{;les are broadest, on the side most 
favourable to vegetation, and where there 
are most branches and leaves. This in a 
.solitary tree is generall|r towards the south ; 
but it is easy to perceive the occasional yaria- 
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tiona which must arise from local exposure, 
goil, moisture, and other causes. 

In some trees, a number of the outefmost 
yings differ greatly in colour from the inner* 
most, and are called by workmen the sap. 
In the Laburnum the former are yellow, the 
latter brown. In the Oak and many other 
trees a similar difference, though less striking, 
is perceptible, and in most the external rings 
are much less firm, compact, and durable 
than the rest, retaining more vital principle, 
and more of the peculiar juices of the plant. 
Such rings are all comprehended by Du Hamel 
under the name of Aubier, alburnum; and 
he rightly observes that this difference often 
extends to a greater number of rings on one 
side of a tree than on another. It seems 
that the more vigour there is in a tree, or 
side of a tree, the sooner is its alburnum 
made perfect wood. By this term, however, 
is properly understood only the layer of new 
unhardened wood of the present year. When 
the word alburnum is used in the following 
pages, it applies to this part only. 

Physiologists have long differed and do 
still differ about the origin of the wood. 



34 


OF T»IE WOOD. 


Malpighi and Grew thought it was formed 
by the bark, and the l>est observations have 
confirmed their opinion. Hales supposed the 
wood added a new layer to itself externally 
every year. Linnaeus had a peculiar notion, 
that a new layer of wood was secreted annu- 
ally from the pith, and added internally to 
the former ones. Truth obliges us to confess 
that the latter theory is most devoid of any 
kind of proof or probability. 

Du Hamel, by many experiments, proved 
the wood to be secreted or deposited^ from 
the innermost part of the bark or liber. He 
introduced plates of tinfoil under the barks 
of growing trees, carefully binding up their 
wounds, and, after some years, on cutting 
them across, he found the layers of new wood 
on the outside of the tin. His original spe- 
cimens I have examined in the public mu- 
seum at Paris. 

• Dr. Hope, the late worthy Professor of 
Botany at Edinburgh, instituted an experi- 
ment, if possible more decisive, upon a branch 
of ^¥illow three or four years old. The bark 
was carefully cut through longitudinally on 
one side for the length of several inches, so 
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tliat it might be slipped aside from the \fOod 
in the form of a hollow cylinder, the two 
ends belno^ undisturbed. The edges of the 
bark were then united as carefully as possible, 
dbe wood covered from the air, and the whole 
Tjound up to secure it from external injury. 
After a few years, the branch was cut through 
transversely. The cylinder of bark was found 
lined with layers of new wood, whose number 
added to those in the wood from which it had 
been stripped, made up the number of rings 
in the branch above and l)elow the experi- 
ment. For an account of this experiment 
I am indebted to Dr. Thomas Hope, the pre- 
sent Chemical Professor at Edinburgh. 

Du Hamel engrafted a portion of the bark 
of a Peach-tree upon a Plum. After somo 
time he found a layer of new wood under 
the engrafted bark, white like that of the 
Peach, and evidently different from the 
red wood of the Plum. Moreover, in this 
and other experiments made with the same 
intention, he found the layers of new wood 
always connected with the bark, and not 
united to the old wood. See his Vhysique 
des Ari^s, vol. 2. 29, &c. It deserves 
B 2 
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also to bt! mentioned, that by performing this 
experiment of engrafting a portion of bark at 
different periods through the spring and sum- 
mer, the same accurate observer found a 
great difference in the thickness of the layer 
of new wood produced under it, which was 
always less in proportion as the operation 
was performed later in the teason. 

That the bark or /iber produces wood 
seems therefore proved beyond dispute, but 
some experiments persuaded Du Hamel that 
in certain circumstances the wood was capa- 
ble of producing a new bark. This never 
happened in any case but when the whole 
trunk of a tree was stripped of its bark. 
A Cherry-tree treated in this manner exuded 
from the whole surface of its wood in little 
points a gelatinous matter, which gradually 
extended over the whole and became a new 
bark, under which a layer of new wood was 
speedily formed. Hence Mirbel concludes, 
vol. 1 . 176, that the alburnum and the 
wood are really the origin of the new layers 
of wood, by producing first *this gelatinous 
substance, or matter of organization, which 
he and Du Hamel call cambium^ and which 



OP THE WOOD. 


37 

Mirbel supposes to produce the liber or 
young bark, and at the same time, by a 
peculiar arrangement of the vascular parts, 
the or new wood. His opinion is 

strengthened by the observation of a tribe 
of plants to be explained hereafter. Palms, 
Grasses, &c. in which there is no real bark, 
and in which he finds that the woody fibres 
do actually produce the cambium. Dr. Hope s 
experiment will scarcely invalidate this opi- 
nion, because it may be said the cambium 
had already in that case formed the liber. 

This matter will be better understood when 
we come to speak of Mr. Knight’s experiments 
on the course of the sap. 
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OF THE MEDULLA OR PITH. 

The centre or heart of the vegetable body, 
■within the wood, contains the Medulla or 
Pith. This, in parts most endued with life, 
as roots, and young growing stems or 
branches, is a tolerably firm juicy substance, 
of an uniform texture, and commonly a pale 
green or yellowish colour. Such is its ap- 
pearance in the young .shootiJ of Elder in the 
spring ; but in the very same branches, fully 
grown, the pith becomes dry, snow-white, 
highly cellular, and extremely light, capable 
of being compressed to almost nothing. So 
it appears likewise in the common Red or 
White Currant, and numerous other plants. 
In many annual stems the pith, abundant 
and very juicy while they are growing, be- 
comes little more than a web, lining the hol- 
low of the complete stem, as in some This- 
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ties. grasses and umbelliferous plants, 

as Conitim maculatum or Hemlock, have 
always hollow stems, lined only with a thin 
smooth coating of pith, exquisitely delicate 
iiud brilliant in its appearance. 

Concerning the nature and functions of 
this part various opinions have been held. 

Du Hamel considered it as merely cellular 
substance, connected with Avhat is diffused 
through the whole plant, combining its vari- 
ous parts, but not performing any remarkable 
office in the vegetable oeconomy. 

Linnseus, on the contrary, thought it the 
Seat of life and source of vegetation ; that its 
vigour was the main cause of the propulsion 
of the branches, and that the seeds Mere 
more especially formed from it. This latter 
hypothesis is not better founded than his idea, 
already mentioned, of the pith adding new 
layers internally to the wood. In fact the 
pith is soon obliterated in the trunks of many 
trees, which nevertheless keep increasing, 
for a long series of years, by layers of wood 
added every year from the bark, even after 
the heart of the tree is become hollow from 
decay. 
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Some considerations have led me to hold 
a medium opinion between these two ex- 
tremes. There is, in certain respects, an 
analogy between the medulla of plants and 
the nervous system of animals. It is no less 
assiduously protected than the spinal marrow 
or principal nerve. It is branched off and 
diffused through the plant, as nerves are 
through the animal. Hence it is not absurd 
to presume that it may, in like manner, 
give life and vigour to the whole, though by 
no means, any more than nerves, the organ 
or source of nourishment. It is certainly 
most vigorous and abundant in young and 
growing branches, and must be supposed to 
be subservient, in some way or other, to their 
increase. Mr. Lindsay of Jamaica, in a pa- 
per read long ago to the Royal Society, but 
not published, thought he demonstrated the 
medulla in the leaf-stalk of the Mimosa 
pudica^ or Sensitive Plant, to be the seat of 
irritability, nor can I see any thing to invali- 
date this opinion. 

Mr. Knight, in the Philosophical Transac- 
‘tions for 1801, p. 348, supposes the medulla. 
may be a reserv^oir of moisture, to supply 
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the ie«^%9 whenever an excess of perspiration 
renders such assistance necessary, and he 
has actually traced a direct communication 
by vessels between it and the leaf. “ Plants,” 
says that ingenious writer, “ seem to require 
some such reservoir ; for their young leaves 
are excessively tender, and they perspire 
much, and cannot, like animals, fly to the 
shade and the brook.” 

This idea of Mr. Knight s may derive con-* 
siderable support from the consideration of 
bulbous-rooted grasses. The Common Cats- 
tail, Fhleum pratense, Engl. Hot. t. 1076, 
when growing in pastures that are uniformly 
moist, has a fibrous root, but in dry situa- 
tions, or sueh as aie only- occasionally wet, 
it acquires a bulbous one, whose inner sub- 
stance is moist and fleshy, like the pith of 
young branches of trees. This is evidently 
a provision of Nature to guard the plant 
against too sudden a privation of moisture 
from the soil. 

But, on the other hand, all the moisture 
in the medulla of a w hole branch is, in some 
cases, too little to supply one hour’s perspi- 
ration of a single leaf. Neither can I find 
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tiiiat the moisture of the medulla varies, let 
the leaves be ever so flaccid. I cannot but 
incline therefore to the opinion that the 
medulla is rather a reservoir of vital energy, 
even in these bulbous grasses. 

Mr. Knight has shown that the part in 
question may be removed without any great 
9' branch, or at least without im- 
mediate injury, but I have had no oppor- 
tunity of making any experiments on this 
particular subject. 



CHAPTER VIII. 


OF THE SAP-VESSELS, AND COUBSE OF 

THE sap; with MR. KNIGHT’s THEORY 

OF VEGETATION- 

Much contrariety of opinion has existed 
among physiologists concerning the vascular 
system of plants, and the nature of the pro- 
pulsion of the sap through their stems and 
branches. Indeed it is a .-i bjec.L njio)i which, 
till lately, very erroneous ideas have pre- 
vailed, - 

That the whole vegetable body is an as- 
fiemblage of tubes and vessels is evident to 
the most careless observ'er ; and tiiose who arc 
conversant with the microscope, and hooks 
relating to it, have frequent opportunities of 
observing how curiously these vessels are ar- 
ranged, and how different species of plants, 
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especially trees, differ from each other in the 
structure and disposition of them. Such ob* 
serrations, however, if pursued no further, 
lead but a little way towards a knowledge of 
the wonderful physiology of vegetables. 

In our Sd chapter, mention is made of the 
general cellular and vascular texture of plants ; 
we must now be a little more particular in our 
inquiries. 

That plants contain various substances, as 
sugar, gum, acids, odoriferous fluids and 
others, to which their various flavours and 
qualities are owing, is familiar to every one ; 
and a little reflection will satisfy us that such 
substances must each be lodged in proper 
cells and vessels to be kept distinct from each 
other. They are extracted, or secreted, from 
the common juice of the plant, and called its 
peculiar or secreted fluids. Various experi^ 
ments and observations, to be hereafter en- 
larged upon, prove also that air exists in the 
vegetable body, and must likewise be con- 
tained in appropriate vessels. Besides these, 
we know that plants are nourished and invi- 
gorated by water, which they readily absorb; 
and wliich is quickly conveyed through their 
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stalks and leaves, no doubt by tubes dr ves- 
sels on purpose. Finally, ut is observable that 
all plants, as far as any experiment has been 
made, contain a common fluid, which at cer- 
tain seasons of the year is to be obtained in 
great quantity, as from vine branches by 
wounding them in the spring before the leaves 
appear, and this is properly called the sap. 
It is really the blood of the plant, by which 
its whole body is nourished, and from which 
the peculiar secretions are made. 

Tlie great difficulty has been to ascertain 
the vessels in which the sap runs. Two of 
the most distinguished inquirers into the sub- 
ject, Malpighi and Grew, believed the woody 
fibres, which make so large a part of the ve- 
getable body, and give it consistence and 
strength, to be the sap-vessels, analogous to 
the blood-vessels of animals, and their opi- 
nion was adopted by Du Hamel. In support 
of this theory it was justly observed that these 
fibres are very numerous and strong, running 
longitudinally, often situated with great uni- 
formity (an argument for their great import- 
ance), and found in all parts of a plant, al- 
though in some they are so delicate as to be 
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scarcely discernible. But philo]k)phers sought 
in vain for any perforation, any thing like a 
tubular structure, in the woody fibres to 
countenance this hypothesis, for they are di- 
visible almost without end, like the muscular 
fibre. This difficulty was overlooked, because 
of the necessity of believing the existence of 
sap-vessels somewhere ; for it is evident that 
the nutrimental fluids of a plant must be car- 
ried with force to ■ ards certain parts and in 
certain directions, and that this can be accom-. 
plished by regular vessels only, not, as Tourne- 
fort supposed, by capillary attraction through 
a simple spongy or cottony substance. 

I received the first hint of what I now be- 
lieve to be the true sap-vessels from the 2d 
section of Dr. Darwin’s Fli t/to/ogia, where it 
is suggested hat what have been taken for 
air-vessels are really absorbents destined tp 
nourish the plant, or, in other words, sap- 
vessels. The same idea has been adopted, con- 
firmed by experiments, and carried to much 
greater perfection by Mr. Knight, whose pa- 
pers in the Philosophical Transactions for 
1801, 1804 and 1805 throw the most brilliant 
light upon it, and, I think, establish no less 
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than an entirely new theory of vegetation, by 
which the real use and functions of the prin- 
cipal organs of plants are now for the first 
time satisfactorily explained. 

In a young branch of a tree or shrub, or in 
the stem of an herbaceous plant, are found, 
ranged round the centre or pith, a number of 
longitudinal tubes or vessels, of a much more 
firm texture than the adjacent parts, and when 
examined minutely, these vessels often appear 
to be constructed with a spiral coat. Tiiis may 
be seen in the young twigs and leaf-stalks of 
Elder, Syringa, and many other shrubs, as w ell 
as in numerous herbaceous plants, as the Peo- 
ny,and more especially many of the Lily tribe. 
If a branch or. stalk of any of these plants be 
partly cut through or gently broken, and its 
divided portions slowly drawn asunder, the 
spiral coats of their vessels will unroll, exhi- 
biting a curious spectacle even to the naked 
eye. In other cases, though the spiral struc- 
ture exists, its convolutions are scarcely se- 
parable at all, or so indetenninate as to be 
only marked by an interrupted line of perfo- 
rations or slits, as shown by M. Mirbel. 
Indeed tlie very same branches which exhibit 
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these spiral vessels when young* no 

of them at a more advanced period of grow&, 
when their parts are become more woody, 
firm, and rigid. No such spiral-KJoated vessels 
have been detected in the bark at any period 
of its growth. 

Malpighi asserts that these vessels are aU 
ways found to contain air only, no other fluid ; 
while Grew reports that he sometimes met 
with a quantity of moisture in them. Both 
judged them to be air-vessels, or, as it were, 
the lungs of plants, communicating, as these 
philosophers presumed, with certain vessels of 
the leaves and flowers, of an oval or globular 
form, but destitute of a spiral coat. These 
latter do really contain, air, but it rather ap- 
pears from experiment that they have no di- 
rect communication wdth the former. Thus 
the tubes in question have always been called 
air-vessels, till Darwin suggested their real 
nature and use*. ' He is perhaps too decisive 
when he asserts that none of them are air- 
vessels tecunse they exist in the root, which is 

• Du Hamel, indeed, once suspected that they con- 
tained " highly rarefied sap,” but did not pursue the 
idea. 



!W>t «fc|w»ed, to the atmosphere. We know 
that air acta upon the plant under grourad, 
because seeds will not vegetate in eartii un- 
der the exhausted receiver of an air-pump. 
Fhil. Trans. No. 23. I do not however 
mean to contend that any of these spiral ves- 
sels are air-vessels, nor do I see reason to 
believe that plants have any system of longi- 
tudinal air-vessels at all, though they must 
be presumed to abound in such as are trans- 
verse or horizontal. 

Dr. Darwin and Mr. Knight have, by the 
most simple and satisfactory experiment, 
proved these spiral vessels to be the channel 
through which the sap is conveyed. The 
formerplaced leafy twigs of a common Fig-tree 
about an incli deep in a decoction of madder, 
and others in one of logwood. After some 
liours, on cutting the branches across, the 
coloured liquors were found to have ascended 
into each branch l)y these vessels, w'hich <.'\- 
hibited a circle of red dots round the pith, 
surrounded by an external circle of vessels 
containing the white milky juice, or secreted 
fluid, so remarkable in the fig-tree. Mr. 
Knight, in a similar manner, inserted the 
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lower ends of some cuttings of the Apple-tree 
and Horse-chesnut into an infusion of the skins 
of a very black grape in water, an excellent 
liquor for the purpose. The result was simi- 
lar. But Mr. Knight pursued his observations 
much further than Dr. Darwin had done; for 
he traced the coloured liquid even into the 
leaves, “ but it had neither coloured the hark 
nor the sap between it and the wood ; and the 
medulla was not affected, or at most was very 
slightly tinged at its edges.” Vhil, Trans, 
jor 1801, p. 33.). 

The result of all ]\Jr. Knight's experiments 
and remarks seems to bt', that the fluids des- 
tineef to nourish a plant, being absorbed by 
the root and become sap, arc carried up into 
the Ica's es by these vessels, called l)y him cen- 
tral vessels, from their situation near the pith. 
A particular set of them, appropriated to each 
leaf, brawches off, a few inches below the leaf 
to which they belong, from the main channels 
that pass along the alburnum, and extend 
from the fibres of the root to the extremity 
of each annual shoot of the plant. As they 
npjnoach the leaf to which they are destined, 
ihe central vessels become more numerous, 
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or subdivided. “ To these vessels,” says Mr. 
Knight, “ the spiral tubes are every where 
appendages.” p. 336. By this expression, 
and by a passage in the following page*, 337, 
this writer might seem to consider the spiral 
line, which forms the coats of these vessels, 
ns itself a pervious tube, or else that he was 
speaking of other tubes with a spiral coat, 
companions of the sap-vessels ; but the plate 
which accompanies his dissertation, and the 
perspicuous mode in which he treats the sub- 
ject throughout, prevent our mistaking him 
on the last point. In order to conceive how 
the sap can be so powerfully conveyed as it 
is through the vessels in which it flows, from 
the root of a tall tree to its highest branches, 
w'e must take into consideration the action of 
heat. We all know that this is necessary to 
the growth and health of plants ; and that it 
requires to be nicely adjusted in degree, in 

* The whole of the fluid, which passes from the woevd 
to the leaf, seems to me evidently to be conveyed through 
a single kind of vessel; for the spiral tribes will neither 
carry coloured infusions, nor in the smallest degree re- 
tard the withering of the leaf, when the cehtral vessels 
arc divided/' Knight, 

E 2 
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order to suit the constitutions of different 
tribes of plants destined for different parts of 
the globe. It cannot but act as a stimulus 
to the living principle, and is one of the most 
powerful agents of Nature upon the vegetable 
as well as animal constitution. Besides this, 
however, various mechanical causes may be 
supposed to have their effect; as the frequently 
spiral or screw-like form of the vessels, in 
some of which, when separated from the plant, 
Malpighi tells us he once saw a very beauti- 
ful undulating motion that appealed sponta- 
neous. This indeed has not been seen by any 
other person, nor can it be supposed that 
parts so delicate can, in general, be removed 
from their natural situation, without the de- 
struction of that fine irritability on which such 
a motion must depend. We may also take 
into consideration the agitation of the vege- 
table body by winds, which is known by ex- 
perience to be so w liolesome to it*, and must 
ser\ e powerfully to propel the fluids of lofty 
trees ; the passage, and evolution perhaps, of 

♦ See Mr. Knight’s experiraents in confirmation of this 
in the P/iU. Trans, for 1803, p. 280. 
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air in other parts or vessels, surrounding and 
compressing these ; and lastly the action, so 
ingeniously supposed by Mr. Knight, of those 
thin shining plates called the silver grain, 
visible in oak wood, which pressing upon the 
sap-vessels, and being apparently susceptible 
of quick changes from variations in heat or 
other causes, may have a powerful effect. 
“ Their restless temper,” says Mr. Knight, 
“ after the tree has ceased to live, inclines 
me to believe that they are not made to be 
idle whilst’it continues alive." Phil. Trans, 
for 1801, p. 344. These plates are presumed 
by the author just quoted to be peculiarly 
useful in assisting the ascent of the sap 
through the alburnum of the trunk or chief 
branches, where indeed the spiral coats of 
the vessels are either wanting, or less elastic 
than in the leaf-stalks and summits of the 
more tender shoots. 

However its conveyance may be accom- 
plished, it is certain that the sap does reach 
the parts above mentioned, and there can 
surely be now as little doubt of the vessels 
in which it runs. That these vessels have 
been thought to contain air only, is well ac- 
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counted for by Dr. Darwin, on the principle 
of their not collapsing when emptied of their 
sap ; which is owing to their rigidity, and the 
elastic nature of their coats. When a portion 
of a stem or branch is cut off, the sap soon 
exhales from it, or rather is pushed out by the 
action of the vessels themselves : hence they 
are found empty ; and for the same reason 
the arteries of animals were formerly thought 
to contain air only. When the sap- vessels 
have parted with their natural contents, air 
and even quicksilver will readily pass through 
them, as is shown by various experiments. 
Arguments in support of any theory must be 
very cautiously deduced from such expert 
ments, or from any other observations not 
made on vegetables in their most natural state 
and condition; and, above all, that great 
ag''“nt the vital principle must always be kept 
in view, in preference to mere mechanical con- 
siderations. 

These to which I give the common name 
of sap-vessels, comprehending the common 
tubes of the alburnum, and the central ve.sr 
sels, of Mr. Knight, may be considered as 
analogous to the arteries of animals ; or rather 
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they are the stomach, lacteals and arteries all 
in one, for I concci.\’e it to be a great error in 
Dr. Darwin to call hy this name the vessels 
wliich contain the peculiar secretions of the 
plant*. Those sap-vessels, no doubt, absorb 
the nutritious fluids afibrded by the soil, in 
which possibly, as they pass through the root, 
some change analogous to digestion may take 
place ; for there is evidently a great difference, 
in many eases, between the fluids of the root, 

' at least the secreted ones, and those of the rest 
of the plant; and this leads us to presume that 
some considerable alteration may be w rought 
in the sap in its course through that impor- 
tant organ. The stem, which it next enters, 
is by no means an essential part, for we see 
many plants whose leaves and flowers grow 
directl}^ from the root. 

Part of the sap is conveyed into the flow'ers 
and fruit, where various fine and essential se- 
cretions are made from it, of which we sliall 
speak hereafter. by far the grv'ater poition 
of the sap is carried into tlie leaves, of the 
great importance and utility’ of wliich to the 
plant itself Mr. Knight’s theory is the only on*! 

^ Phylologitt, sect. 2 . 
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that gives us any adequate or satisfactory no- 
tion. In those organs the sap is Exposed to 
the action of light, air and moisture, three 
powerful agents, by M'hich it is enabled to 
form various secretions, at the same time that 
much superfluous matter passes off by per- 
spiration. These secretions not only give pe- 
culiar flavours and qualities to the leaf itself, 
but are returned by another set of vessels, as 
Mr. Knight has demonstrated, into the new 
layer of bark, which they nourish and bring 
to perfection, and which they enable in its 
turn to secrete matter for a new layer of al- 
burnum the ensuing year. It is presumed 
that one set of the returning vessels of trees' 
may probably be more particularly destined 
to this latter ofKce, and another to the secre- 
tion of peculiar fluids in the bark. See PAfA 
Trans, for 1801, p. 337- In the bark princi- 
pally, if I mistake not, the peculiar secretions 
of the plant are perfected, as gum, resin, &c., 
each undoubtedly in an appropriate .set of 
vessels. From what has just been said of the 
office of leaves, we readily perceive why all 
the part of a branch above a leaf or leaf-bud 
dies when cut,, as each portion receives nou- 
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rishment, and the means of increase, iirom 
the leaf above it. 

By the above \'le\v of the vegetable (econo- 
my, it appears that the vascular system of 
plants is strictly annual. This, of course, is 
admitted in herbaceous plants, the existence 
of whose stems, and often of the whole in- 
dividual, is limited to one season; but it is 
no less true with n^gard to trees. The layer 
of alburnum on the one hand is added to the 
wood, and the lidef, or inner layer of the 
bark, is on the other annexed to the layers 
formed in preceding seasons, and neither have 
any share in the process of vegetation for the 
year ensuing. Still, as they continue for a 
long time to be living bodies, and help to 
perfect, if not to form, secretions, they must 
receive some portion of nourishment from 
those more active parts which have taken up 
their late functions. 

There is a tribe of plants called monocottj- 
ledones, having only one lobe to the seed*, 
whose growth requires particular mention. 
To these belongs the natural order of 
Palms, which being the most lofty, and, 

♦ Or rather no true cotyledon at all. 



^ OROWta 07 MOITOCOTIriiEDOKSS. 

m some instances, the most long-lived of 
plants, have justly acquired the name of 
trees. Yet, paradoxical as it may seem, they 
are rather perennial herbaceous plants, having 
nothing in common with the growth of trees 
in general. Their nature has been learnedly 
explained by M. Desfontaines, a celebrated 
French botanist, and by M. Mirbel in his 
Traitid' Anatomic etde Physiologic VSg^talcs, 
vol. 1. p. 209, and Linnaeus has long ago made 
remarks to the same purpose. The Palms are 
formed of successive circular crowns of leaves, 
which spring directly from the root. These 
leaves and their footstalks are furnished with 
bundles of large sap-vessels and returning ves- 
sels, like the leaves of our trees. When 
one circle of them has performed its office, 
another is formed within it, which being con- 
fined below, necessarily rises a little above 
the former. Thus successive circles grow one 
above the other, by which the vertical in- 
crease of the plant is almost without end. 
Each circle of leaves is independent of its prcx 
decessor, and has its own clusters of vessels, 
so that there can be no aggregation, of woody 
circles; and yet in some of this tribe the 
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spimous kind of stem, fonned in the manner 
just described, when cut across shows some- 
thing of a circular arrangement of fibres^ 
arising from the original disposition of the 
leaves. The common orange lily, Lilimi bul- 
biferum. Curt. Mag. t. S6, and white lily, 
L. candidiim, t. 278, Avhich belong to the same 
natural family called mmocotT/ledones, serve to 
elucidate this subject. Their stems, though 
of only annual duration, are formed nearly 
on the same principle as that of a Palm, and 
are really congeries of leaves rising one above 
another, and united by their bases into an 
apparent stem. In these the spiral coats of 
the sap-vessels are very easily discernible. 

To conclude this subject of the propulsion 
of the sap, it is necessary to saj^ a lew M’prds 
on the power w;hich the vessels of plants are 
reported to possess of conveying their appro- 
priate fluids equally well in either direction ; 
or, in other words, that it is indifferent M'he- 
ther a cutting of any kind be planted with its 
upper or lower eqd in the ground. On this 
subject also Mr. Knight has afforded us new 
information, by observing that, in cuttings so 
ri^ated, the returning vessels retain so much 
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of th^ir original nature as to deposit new wood 
above the leaf-buds ; that is, in the part of the 
cutting which, if planted in its natural posi- 
tion, would have been below th^m. It ap- 
pears, however, that the sap-vessels must ab- 
sorb and transmit their sap in a direction con- 
trary to what is natural; and it is highly pro- 
bable, that after some rev'olving seasons new 
returning vessels would be formed in that part 
of the stem which is now below the buds. I 
presume there can be no doubt that successive 
new branches would deposit their wood in the 
usual position. It is nevertheless by no means 
common for such inverted cuttings to succeed 
at all. An experiment to a similar purpose is 
recorded by Dr. Hales, Vegetable Staikks, 
p. 132 ft. lljofengrafting together three trees 
standing in a row, and then cutting off the 
communication between the central one and 
the earth, so that it became suspended in the 
air, and was nourished merely through its late- 
ral branches. The same experiment was success- 
fully practised by the late Dr. Hope at Edin- 
burgh upon three Willows, and in the years 
1781, 2, and S, I repeatedly witnessed their 
health and vigour. It was observed that the 



OF REVERSED PUINT8. 




central tree was several days later in coming 
into leaf than its supporters, but I know not 
that any other difference was to be perceivedi 
between them. The tree which wanted the 
support of the ground was, some years after, 
blown down, so that we have now no oppor- 
tunity of examining the course of its vessels, 
or the mode in which successive layers of 
wood were deposited in its branches; but the 
experiment is easily repeated. 

In the weeping variety of the Common Ash, 
now so frequent in gardens, the branches are 
completely inverted as to position, yet the 
returning fluids appear to run exactly in their 
natural direction, depositing new wood, as 
they are situated above the buds or leaves ; 
and if the end of any branch be cut, all be- 
yond (or below) the next buddies; so that in 
this case gravitation, to which Mr. Knight 
attributes considerable power over the return- 
ing fluids, Phil. Trans, for 1804, does. not 
counteract the ordinary course of nature. 
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The sap of trees, as has been mentioned in 
the last ciiapter, may be obtained by wound- 
ing a stem or branch in spring, just before 
the buds open, or in the end of autumn, 
though less copiously, after a slight frost ; 
yet not during the frost. In the Palm-trees 
of hot countries, it is said to flow from a 
wound at any .time of the year. It has al- 
.ways been observed to flow from the young 
wood or alburnum of our trees, not from 
the bark ; wliich agrees witli Mr. Knight’s 
theory. 

A common branch of the Vine cut through 
W'ill yield about a pint of this fluid in the course 
of twenty-four hours. The Birch, lletula 
alhny affords plenty of sap ; some other trees 
yield but a small quantity. It flows equally 
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upward and downward from a wound, at least 
proportionably to the quantity of stem or 
branch in either direction to supply it. Some 
authors have asserted that in the heat of the 
day it flows most from the lower part of a - 
wound, and in the cool of the evening from 
the upper; hence they concluded it was 
ascending during the tirst period, and de- 
scending in the latter. If the fact be true, 
some other solution must be sought; nor 
would it be difficult to invent a theory upon 
this subject : but we rather prefer the investi- 
gation of truth on more solid foundations. 

Tliis great motion, called the of 

the sap, which is to be detected principally in 
the spring, and slightly in the autumn, is 
therefore totally distinct from that constant 
propulsion of it going on in every growing 
plant, about which so much has been said in 
the preceding chapter, and which is proved 
by taking an entire herb of any kind that has 
been gathered and suftered to begin to fade, 
and immer.sing its root in water. By absorp- 
tion through the sap-i'essels it. presently re- 
vives, for those vessels require a constant sup- 
ply from the root. 
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This flowing of the sap has been thought 
to demonstrate a circulation, because, there 
being no leaves to carry it off by perspiration, 
it is eiddent that, if it were at these periods 
running up the sap-vessels witli such velocity, 
it must run down again by other channels. 
As soon as the leaves expand, its motion is 
no longer to be delected. The effusion of 
sap from plants, when cut or wounded, is, 
during the greater part of the year, compa- 
ratively ^ ery small. Their secreted fluids run 
much more abundantly. 

I conceive therefore that this flowing is no- 
thing more than a facility in the sap to run, 
owing to the peculiar irritability of the ve- 
getable body at the times above mentioned ; 
and that it runs only when a wound is made, 
being naturally at rest till the leaves open, 
and admit of its proper and regular convey- 
ance. Accordingly, ligatures made at this 
period, which show so plainly the course of 
the blood in an animal body, have never 
been found to throw any light upon the vege- 
table circulation. This great facility in the 
sap to run is tlie first step towards the revi- 
val of vegetation from the torpor of winter ; 
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and its exciting cause is heat, most unques- 
tionably by the action of the latter on the 
vital principle, and scarcely by any mechani- 
cal operation, or expansive power upon the 
fluids. The effort of heat is in proportion to, 
the degree of cold to which tlie plant has been 
accustomed. In forced plants the irritabi- 
lity, or, to use the words of a late ingenious 
author*, who has applied this principle very 
happily to the elucidation of the animal eco- 
nomy, ercffa/nVi/?/, is exhausted, as Mr. Knight 
well remarks, and they require a stronger sti- 
mulus to grow with vigour. Seep. 91- Hence 
vegetation goes on better in the increasing 
heat of spring than in the decreasing heat of 
autumn. And here I cannot but offer, by 
way of illustration, a remark on the theory 
advanced by La Cepede, the able continua- 
tor of Buffon, relative to serpents. That in- 
genious writer mentions, very truly, that 
these reptiles -awake from their toi pid state in 
the spring, while a much less degree of heat 
exists in the atmosphere than is perceptible 

• Dr. John Brown, formerly of Edinburgh. See (he 
14th Section of Dr. Darwin’a Phytologia on this sub- 
ject. 
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in the autumn, when, seemingly from the in- 
creasing cold, they become benumbed ; and 
he explains it by supposing a greater degree 
of electricity in the air at the former season. 
Dr. Brown’s hypothesis, of their irritability 
being as it were accumulated during winter, 
offers a much better solution, either with re- 
spect to the animal or vegetable constitution. 
For the same reason, it is necessary to apply 
warmth very slowly and carefully to persons 
frozen, or even chilled only, by a more than 
usual degree of cold, which renders them 
more susceptible of heat, and a temperate 
diet and very moderate stimulants are most 
safe and useful to the unexhausted constitu- 
tions of children. The same principle ac- 
counts for the occasional Jiowing of the sap in 
autumn after a slight frost. Such a prema- 
ture cold increases the sensibility of the plant 
to any warmth that may follow, and produces, 
in a degree, the same state of its constitution 
as exists after the longer and severer cold of 
winter. Let me be allowed a further illustra- 
tion from the animal kingdom. Every body 
conversant with labouring cattle must have 
observed how much sooner they are tediaust- 
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ed by the warm days of autumn, when the 
nights are cold, than in much hotter weather 
in summer, and this is surely from the same 
cause as the autumnal flowing of the vegetable 
sap. 

iPhe sap, or lymph, of most plants when 
collected in the spring as above mentioned, 
appears to the sight and taste little else than 
water, but it soon undergoes fermentation 
and putrefaction. Even that of the Vine is 
scarcely acid, though it can hardly be ob- 
tained without some of the secreted juices, 
which in that plant are extremely acid and 
astringent. The sap of the Sugar Maple, 
Acer saccharinum^ has no taste, though ac- 
cording to Du Hamel every 200lb. of it will 
afford lOlb. of sugar. Probably, as he re- 
marks, it is not collected without an admix- 
ture of secreted fluids. 

As soon as the leaves expand, insensible 
perspiration takes place very copiously, (jhief* 
ly from those organs, but also in some degree 
from the bark of the young stem or branches. 
The liquor perspired becomes sensible to us 
by being collected from a branch introduce4 
into any sufficiently capacious glass vessel, 



(J8 OF THE 8AF, AND INSENSIBLE PERSPIRATION. 


and proves, for the most part, a clear waterj 
liquor like the sap, and subject to similar 
chemical changes. It is observed to be uni- 
form in all plants, or nearly so, as well as the 
sap, except where odorous secretions transude 
along with it. Still there must be a very es- 
sential difi'erence between the original sap of 
any plant and its perspiration, the latter no 
longer retaining the rudiments of those fine 
secretions which are elaborated from the for- 
mer ; but that difference eludes our senses as 
well as our chemistry. The perspiration of 
some plants is prodigiously great. The large 
Annual Sunflower, Helianthus annuus, Ger- 
arde Emac. 751. /'. 1, according to Dr. Hales, 
perspires about 17 times as fast as the ordi- 
nary insensible perspiration of the human skin. 
But of all plants upon record 1 think the Cor- 
nelian Cherry, Cornus mascida^ is most ex- 
cessive in this respect. The quantity of fluid 
which evaporates from its leaves in the course 
of 24 hours, is said to be nearly equal to twice 
the weight of the whole shrub. Du Hamel 
Phys, des ArbreSi v. 1. 145. 



CHAPTER X. 


OF THE SECRETED FLUIDS OF PLANTS. 

GRAFTING. HEAT OF THE VEGETABLE 

BODY. 

Xhe sap in its passage through the leaves 
and bark becomes quite a new fluid, possess- 
ing the peculiar flavour and qualities of the 
plant, and not only yielding woody matter 
for the increase of the vegetable body, but 
furnishing various secreted substances, more 
or less numerous and different among them- 
selves. These accordingly are chiefly found 
in the bark ; and the vessels containing them 
often prove upon dissection very large and 
conspicuous, as the turpentine-cells of the 
Fir tribe. In herbaceous plants, whose stems 
are only of annual duration, the perennial 
roots frequently contain these fluids in the 
most perfect state, nor are they, in such, 
confined to the bark, but deposited through- 



70 


siitM'hcb' Hviifs'. 

out the sabsiahce of wood of the rdbt, as in 
Rhubarb, Rheum palmatim, Linn. Jil. Fasc. 
t. 4, and Gentian, Gentiana litfea and pur- 
purea^ Ger. emac. 432, y*. 1, 2. In the wood 
of the Fir indeed copious depositions of tur- 
pentine are made, and in’ that of every tree 
more or less of a gummy, resinous, or sac- 
charine matter is found. Such must be 
formed by branches of those returning ves- 
sels that deposit the new alburnum. These 
juices appear to be matured, or brought to 
greater perfection, in layers of wood or bark 
that have no longer any principal share in the 
circulation of the sap. 

The most distinct secretions of vegetables 
require to be enumerated under several dif- 
ferent heads. 

Gum or mucilage, a viscid substance of 
little flavour or smell, soluble in water, is 
very general. When superabundant it ex- 
udes from many trees in the form of large 
drops or lumps, as in Plum, Cherry, and 
Peach-trees, and different species of Mimosa 
or Sensitive plants, one of which yields the 
Gum Arabic, others the Gum Senegal, &c. 

- Resin is a substance soluble in spirits, and 
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muck' more various iu different plants tl^ix 
the precediuiUls the Turpentine of the Fir 
and Jumper, #e Red Gum of New South 
Wales, produced by one or more species of 
Eucalyptus^ Bgt, of JS. Holl. f. 13, and the 
fragrant Yellow Gum of the same country, 
see Jf kites Voyage, 235, which exudes spon* 
taneously from the Xanthorrhcca Hostile. 
Most vegetable exudations partake of a na- 
ture between these two, being partly soluble 
in water, partly in spirits, and are therefore^ 
called Gum-resins. The milky juice of the 
Fig, Spurge, &c., which Dr. Darwin has 
shown, and which every body may see, to be 
quite distinct from the sap, is, like animal 
milk, an emulsion, or combination of a wa- 
tery fluid with oil or resin. Accordingly, 
when suffered to evaporate in the air, such 
fluids become resins or gum-rosins, as the Gum 
Eupkorhium. In the Celandine, Chelidoni- 
um majus, Engl. Bot. t. 1381, and some 
plants allied to it, the emulsion is orange-co- 
loured. 

The-'more refined and volatile secretions of 
a resinous nature are called Essential Oils, 
Mnd are often highly aromatic and odoriferous. 
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One of the most exquisite qt these is afforded 
by the Cinnamon bark. exist in the 

highest perfection in the perfutmed effluvia of 
flowers, some of which, capable of combi- 
nation with spirituous fluids, are obtainable 
by distillation, as that of the Lavender and 
Jlose ; while the essential oil of the Jasmine 
is best procured by immersing the flowers in 
expressed oil which imbibes and retains their 
fragrance. Such Expressed or Gross Oils, as 
they are called, to distinguish them from es* 
sential oils obtained by distillation, are chief- 
ly found in the seeds of plants. In the pulp 
of the Olive indeed they occur in the form 
of an emulsion, mixed with watery and 
bitter fluids, from which the oil easily sepa- 
rates by its superior lightness. These ex- 
pressed oils are not soluble in spirits or water, 
though by certain intermediate substances 
they may be rendered capable of uniting 
with both. 

The Bitter secretion of many plants does 
not seem exactly to accord with any of the 
foregoing. Some facts would seem to prove 
it of a resinous nature, but it is often per- 
fectly soluble in water. Rem^kable instances 
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of this secretion are in the Cinchona 
cinnlis or Peruvian bark, Lambert Cinchonay 
t. 1 , and every species, more or less, of 
Gentian. 

Acid secretions are well known to be very 
general in plants. Formerly one uniform vege- 
table or acetous acid was supposed common 
to all plants ; but the refinements of modern 
chemistry have detected in some a peculiar 
kind, as the Oxalic acid, obtained from Osalh 
or Wood Sorrel, and several others. The 
astringent principle should seem to be a sort of 
acid, of which there are many ditferent forms 
or kinds, and among them the tanning prin- 
ciple of the Oak, Willow, &c. 

On the other hand, two kinds of Alkali 
are furnished by vegetables, of which the 
most general is the Vegetable Alkali, pro- 
perly so called, known by the name of Salt 
of Tartar, or Salt of Wormwood, or more cor- 
rectly by the Arabic term Kali. The Fossil 
Alkali, or Soda, is most remarkable in cer- 
tain succulent plants that grow near the sea, 
belonging to the genera Chenopodium, Sal- 
sola, &c. When these plants are cultivated 
in a common soil, they secrete Soda as copi- 
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ously, provided their health be good, as in 
their natural maritime places of growth. 
Sugar, more or less pure, is very generally 
found in plants. It is hot only the seasoning 
of most eatable fruits, but abounds in various 
roots, as the Carrot, Beet and Parsnip, and 
n many plants of the grass or cane kind be- 
sides the famous Sugar Cane Saccharum ojji- 
cinarum. There is great reason to suppose 
Sugar not so properly an original secretion, as 
the result of a chemical change in secretions 
already formed, either of an acid or mucila- 
ginous nature, or possibly a mixture of both. 
In ripening fruits this change is most striking, 
and takes place \ ery speedily, seeming to be 
greatly promoted by heat and light. By the 
action of frost, as Dr. Darwin observes, a dif- 
ferent change is wTought in the mucilage of 
the vegetable body, and it becomes starch. 

A fine red liquor is afforded by some plants, 
as the Bloody Dock or Riimex sangiiineus, 
Engh Bot. t. 1533, the Red Cabbage and 
Red Beet, which appears only to mark a va- 
riety in all these plants, and not to constitute 
a specific difference. It is however perpe- 
tuated by seed. 
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It IS curious to observe, not only the vari* 
ous secretions of different plants, or families 
of plants, by which they differ from each 
other in taste, smell, qualities and medical 
virtues, but also their great number, and 
striking differonce, frequently in the same 
plant. Of this the Peach-tree offers a tumiliar 
example. The gum of this tree is mild and 
mucilaginous. The bark, leaves and flowers 
abound with a bitter secretion of a purgative 
and rather dangerous quality, than which no- 
thing can be more distinct from the gum. 
The fruit is replete, not only with acid, mu- 
cilage and sugar, but with its ov/n peculiar 
aromatic and highly volatile secretion, elabo- 
rated within itself, on which its fine fla\<)ur 
depends. How far are we still from under- 
standing the whole anatomy of the vegetable 
body, w'hich can create and keep separate 
such distinct and discordant substances ! 

Nothing is more astonishing than the se- 
cretion of flinty earth by plants, which, though 
never suspected till within a few years, appears 
to me well ascertained. A substance is found 
in the hollow stem of the Bamboo, (Aru/ido 
Jiambos of Linnaeus, Nastos of Theophrastus,) 
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called Tabaxir or Tabasheer, which is suppo- 
sed in the East Indies (probably because it is 
rare and difhcuit of acquisition, like the ima- 
ginary stone in the head of a toad) to be en- 
dowed with extraordinary virtues. Some of 
it, brought to Engiand, underwent a che- 
mical examination, and proved, as nearly as 
possible, pure Hint. See Dr. Russell’s and 
Mr. Macie’s papers on the subject in the Phil. 
Tram. f(jr l^pOand 1791* It is even found 
occasionally in the Bamboo cultivated in our 
hot-liouses. But we need not search exotic 
plants for flinty earth. I have already, in 
speaking of the Cuticle, chapter 3d, alluded 
to the discoveries of Mr. Davy, Professor of 
Chemistrv at the Roval Institution, on this 
subject. That able chemist has detected pure 
flint in the cuticle of various plants of the fa- 
mily of Grasses, in the Cane (a kind of Palm) 
and in the Rough Horsetail, Equisetum hrj- 
emale, Engl. Bot. t. 915. In the latter it is 
very copious, and so disposed as to make a 
natural file, which renders this plant useful 
in various tnanufactures, for even brass can- 
not resist its action. Common Wheat straw', 
when burnt, is found to contain a portion of 
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flinty earth in the form of a most exquisite 
powder, and this accounts for the utilitj of 
burnt straw in giving the last polish to mar- 
ble. How great is the contrast between this 
production, if it be a secretion, of the tender 
vegetable frame, and those exhalations whicli 
constitute the perfume of flowers! One is 
among the most permanent substances in 
Nature, an ingredient in the primajval moun- 
tains of the globe ; tlie other the invisible un- 
tangible breath of a moment ! 

The odour of plants is unquestionably of a 
resinous nature, a volatile essential oil and 
several phrenomena attending it well deserve 
our attentive consideration. Its general na- 
ture is evinced by its ready union with spirits 
or oil, not with water ; j-et the moisture of 
the atmosphere seems, in many instances, 
pow'erfully to favour its diffusion. This I ap- 
prehend to arise more from the lavoural)le ac- 
tion of such moisture upon the health and vi- 
gour of the plant itself, thus occasionally pro- 
motins: its odorous secretions, than from the 
fitness of the atmosphere, so circumstanced, 
to convey them. Both caases however may 
operate, A number of flowers which have no 



78 


HIOHT-SCENTE0 FLOWERS. 


scent in the course of the day, smell power- 
fully in an evening, whether the air be moist 
or dry, or whether they happen to be exposed 
to it or not. This is the property of some 
which Linnieus has elegantly called tris~ 
ies, melancholy flowei's, belonging to various 
tribes as discordant as possible, agreeing only 
in their nocturnal fragrance, which is peculiar, 
\=ery similar and exquisitely delicious in ail of 
them, and in the pale yellowish, greenish, or 
brownish tint of their flowers. Amonjc these 
are Mtsembrxianihcmum noctrfiorwn. Dill. 
Elth. t. 206, Pelargonium triste^ Cornut. 
Canad. 110, and several species akin to it, 
Hesperis tristis. Curt. Mag. i. 730, Chei~ 
ranthus tristis, t. 729, Daphne poniica, An~ 
(irezess Repos, t. 73, Crassula odoralissirna, 
t. 26, and many others*^. A few more, greatly 
resembling these in the green hue of their 

♦ These flowers afford the poet a new image, which 
is introduced into the following imitation of Martial, and 
offered here solely for its novelty : 

Go mingle Arabia’s gums 
With the spices all India yields. 

Go crop each young flower as it blooms. 

Go ransack the gardens and fields. 
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blossoms, exhale, in the evening chiefly, a 
most powerful lemon-like scent, as Epidm- 
dr%im emifolium, Sm. Spicil. t. 24, and 
Ckloranthm viconspicuus, Phil. Trans, for 
1787 j t' 14, great favourites of the Chinese, 
who seem peculiarly fond of this scent. There 
are other instances of odorous and aromatic 
secretions, similar among themselves, pro- 
duced by very different plants, as Camphor. 
The sweet smell of new hay is found not only 
'mAnthoxanthum oilorattim, Engl. Bof, t. 6’47, 
and some other grasses, but in Woodruff or 
Asperula odoraia, f. 755, Melilot or Trifo- 
lium ojficinale, t. 1340, and all the varieties, 
by some deemed species, of Orchis militarls. 

Let Pa2stum*s all-if!owery groves 
Their roses profusely bestow. 

Go catch the light zephyr that roves 

Where the wild thyme and marjoram grow. 

Let every pale night-scented flower, 

Sad emblem of passion forlorn. 

Resign its appropriate hour, 

To enhance the rich breath of the morn 

All that art or that nature can find, 

Not half so delightful would prove, 

Nor their sweets all together combined. 

Half so sweet as the breath of my love. 
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1 . 16 and 1. 1873, plants widely different from 
each other in botanical characters, as well as in 
colour and every particular except smell. Thlir 
odour has one peculiarity, that it is not at all 
perceptible while the plants are growing, nor 
till they begin to dry. It proceeds from their 
whole herbage, and should seem to escape 
from the orifices of its containing cells, only 
when the surrounding vessels, by growing less 
turgid, withdraw their pressure from such oi»i* 
fices. When this scent of new hay is vehement, 
it becomes the flavour of bitter {ilmonds. The 
taste of syrup of capillaire, given by an infu- 
sion of Orange flowers, is found in the her- 
bage of Gault hcria procnmheas, Andr. Re- 
pos. t. 1 iG, and Spiraa Vlmaria, Engl. Bol. 
i. 9 G 0 , two very different plants. 

Some of tlie above examples show an er i- 
dent analogy between the smell and colours of 
flowers, nor are they all that might be pointed 
out. A variety of the Chrysanthemum indi- 
cum with orange-coloured flowers has been 
lately procured from China by Lady Amelia 
Hume. These faintly agree in scent, as they 
do in colour, with the Wall-flower, Cheiran- 
thus Chelri ; whereas the common purple 
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variey of the same Chrysanthemum has a 
totally diftereat and much stronger odour. 

There is, of course, still more analogy be- 
tween the smell of plants in general and their 
impression on the palate, insomuch that we 
are frequently unable to discriminate between 
the two. The taste is commonly more per- 
manent than the smell, but now and then 
less so. The root of the Arum maculatum^ 
Engl. Bot. t. 1298, for instance, has, when 
fresh, a most acrid taste and irritating qua- 
lity, totally lost by drying, Mhen the root 
becomes simply farinaceous, tasteless and 
inert ; so that well might learned physi- 
cians contrive the “ Compound Powder of 
Arum,” to excuse the continuance of its use 
in medicine, unless they had always prescri- 
bed the recent plant. — Mahy curious remarks 
are to be found in Grew relative to the tastes 
of plants, and their different modes of affecting 
our organs. Anatomy of Blunts, p. 279 — ' 
292 . - 

To all the foregoing secretions of vegeta- 
bles may be added those on which their vari- 
ous colours depend. We can but imperfectly 
account for the green so universal in their 

G 
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herbage, but we may gratefully acknowledge 
tbe beneficence of the Creator in clothing the 
earth with a colour the most pleasing and the 
least fatiguing to our eyes% We may be daz- 
zled with the brilliancy of a- flower-garden, 
but we repose at leisure on the verdure of a 
grove or meadow. Of all greens the most 
delicate and beautiful perhaps is displayed by 
several umbelliferous plants under our hedges 
in the spring. 

Some of Nature’s richest tints and most 
elegant combinations of colour are reserved 
for the petals of flowers, the most transient 
of created beings ; and even during the short 
existence of the parts they decorate, the co- 
lours themselves are often undergoing remark- 
able variations. In the pretty little weed call- 
ed Scorpion-grass, Myosoth scorpioides,EngL 
Mo f.f. 480, and several of its natural order, the 
flower-buds are of the most delicate rose- 
colour, which turns to a bright blue as they 
open. Many yellow flowers under the influ- 
ence ®f light become white. Niunbers of 
red, purple or blue ones are liable, from some 
unknoHTi cause in the plant to which they be- 
long, to vary to white. Such varieties are 
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sometimes propagated by seed, and are ab 
most in variably permanent if the plants be pro* 
pagated by roots, cuttings or grafting. Plants 
of an acid or astringent nature often become 
very red in their foliage by the action of light, 
as in Ruf)i€T, Poh/gouum, Epihbinm and 
Berberis ; and it is remarkable that American 
plants in. general, as well as such European 
ones as are particularly related to them, are 
distinguished for assuming various rich tints 
in their foliage of red, yellow, white Of even 
blue, at the decline of the year, w'itness the 
Guelder-rose, the Cornel, the Vine, the Su- 
mach, the Azalea jHinticOy Curt. Mag* t, 43.3, 
and others. Fruits for the most part incline 
to a red colour, apparently from the acid they 
contain. I have been assured by a first-rate 
chemist that the colouring principle of the 
Raspberry is a fine blue, turned red by the 
acid in the fruit. The juices of some Fungi, 
as Boletus hovimis and Agaricits delidosus, 
Sowerb. Fungi, t. 202, change almost instan- 
taneously on exposure to the air, from yellow 
to dark blue or green. 

These are a few hints only on a subject 
which opens a wide field of inquiry, and which, 

G 2 



84 


OSES OF THE 


in professedly chemical works,' is carried to a 
greater length than I have thought necessary 
in a physiological one. See Thomson's Che- 
mistr^y V. 4, and Willdemw’s Principles of 
Botany, 229- We must ever keep in mind, 
as we explore it, that our anatomical instru- 
ments are not more inadequate to dissect the 
organs of a scarcely distinguishable insect, 
than our experiments are to investigate the 
fine chemistry of Nature, Over which the 
living principle presides. 

Before we take leave of the secreted fluids 
of vegetables, a few more remarks upon their 
direct utility to the plants themselves may 
not be superfluous. Malpighi first suggested 
that these secretions might nourish the plant, 
and our latest inquiries confirm the sugges- 
tion. Du Hamel compares them to the 
blood of animals, and so does Darwin, But 
the analogy seems more plain between the 
sap, as being nearly uniform in all plants, 
and the animal blood, as in that particular 
they accord, while the secreted fluids are so 
very various. Mr. Knight’s theory confirms, 
this analogy, at the same time that it esta- 
blishes the opinion of Malpighr. The sap 
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returning from the leaf, where it has been 
acted upon by the air and light, forming 
new wood, is clearly the cause of the increase 
of the \'egetable body. But it is not so clear 
how the resinous, gunsj|py or other secretions, 
laid aside, as it were, in vessels, out of the 
great line of circulation, can directly mini- 
ster to the growth of the tree. I conceive 
they may be in this respect analogous to ani- 
mal fat, a resecvoir of nourishment whenever 
its ordinary supplies are interrupted, as in 
the winter, or in seasons of great drought, 
or of unusual cold. In such circumstances 
the mucilaginous or saccharine secretions 
especially, perhaps the most general of all, 
may l>e absorbed into the vegetable constitu- 
tion ; just a's fat is into the animal one, du- 
ring the existence of any disease that inter-f 
rupts the ordinary supplies of food, or 
interferes with its due appropriation. It is 
well known that such animals as sleep through 
the winter, grow fat in the autumn and 
awake very lean in the spring. Perhaps the 
more recent layers of wood in a Plum- or 
Cherry-tree, if they could be accurately exar- 
mined, might Ik; found to contain a greater 
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propdrtion of mucilage at the end of autumn 
than in the early spring. If these substances 
do not nourish the plant, they seem to be 
of no use to it, whatever secondary purposes 
they may answer in,,|he schemes of Provi- 
depce. The direct w'ith respect to the 
plant, of the finer secreted fluids of its fruit 
can very well be perceived, as tempting the 
appetite of apimals, and occasioning, through 
their means, the dispersion of the seeds ; and 
the perfume of flowers may attract insects, 
and so promote the fertilization of the seed, 
as will be explained hereafter. 

After what has been said we need not waste 
niuch time in considering the hypothesis, 
advanced by some philosophers, that the 
sap-vessels are veins and the returning ves- 
sels arteries. This is so far correct, that, as 
the phyle prepared by the digestive organs, 
poured into the veins and mixed with the 
blood, is, through the medium of the heart, 
sent into the lungs to be acted upon by the 
air; so the niftriniental juices of plants, taken 
up from the earth, which has been called their 
Btomach, are carried by the sap-vessels into 
the leaves, for similar purposes already men-: 
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tioned. The improved sap, like the vivid 
arterial blood, then proceeds to nourish and 
invigorate the whole frame. I very much 
doubt, however, if those who suggested the 
aboA-e hypothesis, could have given so satis- 
factory an explanation of it. 

That the secretions of plants are wonder- 
fully constant appears from tiic operation of 
grafting. This consists in uniting the branches 
of two or more separate trees, as Dr. Hope's 
Willows, seep. GO, and a whole row of Lime- 
trees in the garden of New College, Oxford, 
whose branches thus make a network. This is 
called grafting by approach. A more com- 
mon practice, called budding, or inocul^ 
ing, is to insert a bud of one tree, accom- 
panied by a portion of its bark, into tbe bark 
of another, and the tree which is thus engraft- 
ed upon is called the stock. By this mode 
different kinds of fruits, as apples, pears, 
plums, &c., each of which is only a variety 
accidentally raised from seed, but no further 
perpetuated in the same manner, arc multi- 
plied, buds of the kind wanted to be propa- 
gated being engrafted on so many stocks 
of a wild nature. The mechanical part of 
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this practice is detailed in Do Miller, 

and naost gardening books. It is of primary 
importance that the 7ifter, or yoting bark, of 
the bud, and that of the stock, should be 
accurately united by their edges. The air 
and wet must of course be excluded. 

- It is requisite for the success of this opera- 
tion that the plants should be nearly akin. 
Thus the Chionanthus virginica. Fringe-tree, 
succeeds well on the Common Ash, Troa- 
invs excelsior., by which means it is propa- 
gated in our gardens. Varieties of the same 
species succeed best of all ; but Apples and 
pears, two different species of the same genus, 
may be grafted on one stock. The story of 
a Black Rose being produced by grafting a 
common rose, it is not worth inquiring which, 
on a black currant stock, is, as far as I can 
learn, without ariy foundation, and is indeed 
at the first sight absurd. I have known the 
experiment tried to no purpose. The rose 
vulgarly reported to be so produced is merely 
a dark Double Velvet Rose, a variety, as we 
presume, of Horn centifolia. Another report 
of the some kind has been niised concernins: 
the Maltese Qranges, >vhose red juiee has 
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been attributed to their being budded on a 
Pomegranate stock, of which I have never 
been able to obtain tlie smallest confirma- 
tion. 

Heat can scarcely be denominated a secre- 
tion, and yet is undoubtedly a production, 
of the vegetable as well as animal body, 
though in a much lower degree in the former 
than the latter. The heat of plants is evinced 
by the more speedy melting of snow when 
in contact with their leaves or stems, com- 
pared with what is lodged upon dead sub- 
stances, provided the preceding frost has 
been sufficiently permanent to cool those sub- 
stances thoroughly. Mr. Hunter appears to 
have detected this heat by a thermometer 
applied in frosty weather to the internal parts 
of vegetables nev'ly opened. It is evident 
that a certain appropriate portion of heat is a 
necessary stimulus to the constitution of every 
plant, without which its living principle is 
destroyed. Most tropical plants are as efiec- 
tually killed by a freezing degree of cold, as 
by a boiling heat, and have nearly the same ap- 
pearance; which is exemplified every autumn 
in the- Garden Nasturtium, Tropaolum ma- 
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Jm. The vegetables of cold climates, on the 
contrary, support a much greater degree of 
cold without iojury, at least vihile in a tor- 
pid state; for when their buds begin to ex- 
pand they become vastly more sensible, as 
is but too frequently experienced in the fickle 
spring of our climate. Nor is this owing, 
as vulgarly supposed, merely to the greater 
power of the cold to penetrate through their 
opening buds. It must penetrate equally 
through them in the course of long and 
severe winter frosts, which are never known 
to injure them. The extremely pernicious 
effects therefore of cold on opening buds can 
only be attributed to the increased suscepti- 
bility of the vital principle, after it has been 
revived by the wannth of spring. 

The vegetation of most plants may be 
accelerated by artificial heat, which is called 
forcing them, and others may, by the same 
means, be kept in tolerable health, under a 
colder sky than is natural to them. But 
many alpine plants, naturally buried for 
months under a deep snow, are not only ex- 
tremely impatient of sharp frosts, but will not 
|)ear the least portion of artificial heat. 
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pretty Primula mar ginataf Curt. Mag. 
if brought into a room with a fire wh«iu 
beginning to blossom, never opens anotlier 
bud; while the American Cowslip, DoiJe- 
catheon Meadia, t. 12, one of the most hardy 
of plants with respect to cold, bears forcing 
admirably well. 

Mr. Knight very satisfactorily shows, Phil. 
Tram, for 1801, 343, that plants acquire 
habits with regard to heat which prove their 
vitality, and that a forced Peach-tree will 
in tlie following season expand its buds pre- 
maturely in the open air, so as to expose them 
to inevitable destruction. Seep. 65. A thou- 
sand parallel instances may be observed, by 
the sagacious gardener, of plants retaining the 
habits of their native climates, which very 
often proves one of the greatest impediments 
to their successful cultivation. 

The most remarkable account that has 
fallen in my way concerning the production 
of heat in plants, is that given by Lamarck in 
his Flore Francoises v. 3. 538, of the Common 
Arum maculatums Engl. Bot. t. 1298, (the 
white-veined variety,) the flower of which, 
at a certain period of its growth, he as- 
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»ert8 to be, for a few hours, “ so hot as to* 
seem burning." The learned M. Senebier 
of Geneva, examining into this fact, disco- 
vered that the heat began when the sheath 
was about to open, and the cylindrical body 
within just peeping forth ; and that it Avas 
perceptible from about three or four o’clock 
in the afternoon till eleven or tweh'e at 
night. Its greatest degree was seven of Reau- 
mur’s scale above the heat of the air, which 
at the time of his observation was about 
fourteen or fifteen of that thermometer. 
Such is the abcount with Avhich I have been 
fiivoured by Dr. Bostock of Liverpool, from 
a letter of M. Senebier^,’ dated Nov. 28, 
1796 , to M. De la Rive.- I have not hitherto 
been successful in observing the phaeno- 
menon in question, which however is w'ell 
worthy of attention, and may probably not 
be confined to this species of yi rum. 

* It is now published in bis 'Physiologie VigetaU^ 
V. 3. 314, where nevertheless this ingenious philosopher 
has declared his opinion to be rather against the exist- 
ence of a spontaneous heat in vegetables, and he ex- 
plains even the above striking pheenoitienon upon che- 
mical principles, which seem to me very inadequate. - 
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THE PROCESS OF VEGETATION. USE OF 
THE COTYLIiDONS. 

W^HEN a seed is committed to the ground 
it swells by the moisture which its vessels 
soon absorb, and which, in conjunction with 
some degree of heat, stimulates its vital prin- 
ciple. Atmospherical air is also necessary to 
incipient vegetation, for seeds in general will 
not grow under water, except those of aquatic 
plants, nor under an exhausted receiver; and 
modern chemists have determined oxygen 
gas, which is always an ingredient in our at- 
mosphere, to be absorbed by seeds in vege- 
tation. An experiment is recorded in the 
Philosophical Transactions, No. 23, of sour- 
ing Lettuce-seed in two separate pots, one of 
which was placed in the common air, the 
other in the vacuum of an air-pump. In the 
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former the young plants rose to the height 
of two inches, or more, in a week's time ; in 
the other none appeared, till after the pot 
had been removed for a similar period into 
the air again. Seeds buried in the ground 
to a greater depth than' is natural to* them 
do not vegetate, but they often retain tbeir 
power of vegetation for an unlimited period. 
Earth taken from a considerable depth will, 
when exposed to the air, be soon covered with 
young plants, especially of Tliistles, or of the 
Cress or Mustard kind, though no seeds have 
been allowed to have access to it. If the 
ground in old established botanic gardens be 
dug much deeper than ordinary, it frequently 
happens that species which have been long 
lost are recovered, from their seeds being 
latent in the soil, as I have been assured by 
Mr. Fairbairn of Chelsea garden, and others. 

The integuments of the seed, having fuh 
filled their destined office of protection, burst 
and decay. The young root is the first part 
of the infent plant that comes forth, and by 
an unerring law of Nature it is sent dowm 
wards, to seek out nourishment as well as to 
<k the plant to the ground. In sea-weeds. 
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Fuel, Ul0d; md Cmf&r^, it seenra 
to answer the latter purpose. In the Dodd^l 
Cmcuia, a parasitical plant, the original root 
lasts only till the stems have established them* 
selves on some vegetable, on M'hose juices they 
feed by means of other roots or fibres, and 
then withers aw^ay. 

The descent of the root, and the ascent of 
the leaf-bud in a contrary direction, are inge- 
niously explained by Dr. Darwin, Fhylologia 
Sect. 9- 3, on the principle of the former 
being stimulated by moisture, and the latter 
by air, whence each elongates itself wliere it 
is most excited. This is perhaps more satis- 
factory than any mechanical hypothesis. In 
whatever position seeds happen to lie in the 
earth, the root makes more or less of a curve 
in order to shoot downwards. Mr. Hunter 
sowed a number of see^ds in a basket of earth 
placed on an axis, by which their position was 
a little altered every day. After the basket 
had thus made two or three circumvolutions, 
the young roots were found to have formed 
as many turns in attempting to attain their 
natural perpendicular direction. Mr. Knight 
has ascertained, Fhil, Trans, for 1806, that 
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a strong centrifugal force applied to vegeta- 
ting seeds will considerably divert the root 
from this direction outwards, while the stem 
seems to have a centripetal inclination. 

The young root, if it grew in a soil 
which afforded no inequality of resistance, 
would piobably in every case be perfectly 
straight, like the radical fibres of bulbous 
roots in water ; but as scarcely any soil is so 
perfectly homogeneous, the root acquires an 
uneven or zigzag figure. It is elongated 
chiefly at its extremity*, and has always, at 
that part especially, more or less of a conical 
or tapering figure. 

When the young root has made some pro- 
gress, the two lobes, commonly of a hemisphe- 
rical figure, which compose the chief bulk of 
the seed, swell and expand, and are raised 
out of the ground by the ascending stem. 
These are called the Cotyhdons,f. 4. Between 
them is seated the Embn/o or germ of the 
plant, called byLinnteus Corculum or little 
heart, in allusion to the heart of the walnut. 

* As may be seen by marking the fibres of Hyacinth 
toots in water, or the' roots of Peas made to v^etata in 
wet cotton wool. 
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Mr. Knight denominates it the germen, but 
that term is appropriated to a very different 
part, the rudiment of the fruit. The expand- 
ing Embryo, resembling a little feather, has 
been for that reason named by Linnieus Flu- 
miila ; it soon becomes a tuft of young leaves, 
with which the young stem, if there be any, 
ascends. Till the leaves unfold, and some- 
times after, the cotyledons, assuming their 
green colour, perform their functions ; then 
the latter generally wither. This may be 
seen in the Radish, Lupine, Garden Bean, 
and various umbelliferous plants, in all which 
the expanded cotyledons are remarkably dif- 
ferent from the true leaves. Such is the ge- 
nei-.al course of vegetation in plants furnished 
w ith two cotyledons, or dicoiyleUones ; but I 
have already mentioned a very distinct tribe 
called inonocotyledones ; see ~p. 57- These 
are the Grass and Corn tribe, Palms, the 
beautiful Orchis family, and many others. 
In these the body of the seed does not ascend 
out of the ground, and they are rather 
to be considered as haying no cotyledon 
at all. See' Mr. Salisbury’s paper in the 
Transactions of the Linnean Society, v, 7» 
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on tlie gefmination of the Orchis tribe. We 
reserve more particular remarks on this sub- 
ject till we examine the structure of seeds. 

^me plants are I'eckoned by Linnaeus to 
have many cotyledons, as the Fir ami Cy- 
press. But the germination of these differs 
in no respect from that of the generality of 
dicotyledones. Mr. Lambert, in his splendid 
history of the genus PhiuSy has illustrated 
this peculiarity of structure in the Swiss 
P. Ccinhra ; see our tab. 1, jig. 2. In the 
Dombeya, or Norfolk Island Pine, the cot 3 de- 
dons are very distinctly four ; see //g. 3. 

The preservation of the vital principle in 
seeds is one of those wonders of Nature which 
pass unregarded, from being e^ cry day under 
Gur notice. Some lose their vegetative power 
by being kept out of the ground ever so little 
a while after they are ripe, and in order to 
succeed must sow themselves in their own 
way, and at their own time. Others may 
be sent round the world through every vicis- 
situde of climate, or buried tor ages deep in 
the ground, till favourable circumstances 
cause them to vegetate. Great degrees of 
heat, short of boiling, do not impair the ve- 
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getative power of seeds, nor do we know any 
degree of cold that has such an effect. Those 
who convey seeds from distant countries, 
should be instructed to keep them dry ; for 
if they receive any damp sufficient to cause 
an attempt at vegetation, they necessarily die, 
because the process cannot, as they are situ- 
ated, go on. If, therefore, they are not ex- 
posed to so great tm artificial heat as might 
change the nature of their oily juices, they 
can scarcely, according to the experience of 
Mr. Salisbury, be kept in too warm a place. 
By the preserv ation of many seeds so long 
under ground, it seems that long-ccmtinued 
moisture. is not in itself fatal to their living 
powers ; neitlierdoes it cause their premature 
germination, unless accompamed by some 
action of the air. 

It is usual with gardeners to keep Melon 
and Cucumber seeds Ibr a few years, in order 
that the future plants may grow less luxuri- 
antly, and be more abundant in blossom.s and 
fruit. Dr. Darwun accounts for this from the 
damage which the cotyledons may receive 
from keeping, by which their power of nou- 
rishing the infant plant, at its first jgermina- 
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4 on, 1 s lessened, aad it becdmes stunted apd 
dwarfish through its whole duration. 

Dr. Thomson of Edinburgh, in his System 
of Chemistry, vol. 4, 374, has published a 
very satisfactory explanation of one part of 
the functions of the cotyledons. Several phi- 
losophers have discovered that very soon after 
the seed begins to imbibe moisture, it gives 
out a quantity of carbonic acid gas, ev'cn 
though no oxygen gas be present. In this 
case the process stops here, and no germina- 
tion takes place. But if oxygen gas be pre- 
sent, it is gradually absorbed in the same 
proportion. At the same time the farina of 
the cotyledons becomes sweet, being, convert- 
ed into sugar. ‘‘ Hence, it is evident,'' says 
this intelligent writer, “ that the farina is 
changed into sugar, ])y diminishing its car- 
bon, and of course by augmenting the pro- 
portion of its hj'drogen and oxygen*. This 
is precisely the process of malting, during 
which it is well known that there is a con- 
siderable heat evolved. We may conclude 
from this, that during the germination ol’ 

* This is also the opinion of M. de Saussurc, R<;~ 
cherches Chimiques sur la VlgClaiion, p. 1 6. 
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tion oF' a* coniaderabie ' portion of Iimi*. 
This indeed might have been expected, as 
it usually happens when oxygen gas is ab- 
sorbed. So far seems to be the work of che- 
mistry alone ; at least we have no right to con- 
clude that any other agent interferes ; since 
hay, when it happens to imbibe moisture, 
exhibits nearly the same processes.” 

I conceive the evolution of this heat may 
powerfully further the progress of vegetation 
by stimulating the vital principle of the em- 
bryo, till its leaves unfold and assume their 
functions. It is necessary to observe, that 
the above process equally takes place, whe- 
ther the farinaceous particles be lodged in 
the bulk of the cotyledons themselves, or 
compose a separate body called by authors 
the albumen, as in grasses and corn. 
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OF THE ROOT, AND ITS DIFFERENT 
KINDS. 

E begirt the description of the completely 
formed vegetable by its Root, as being the 
basis of all the rest, as well as the first part 
produced from the seed. Its use in general 
is two-fold ; to fix the plant to a commodious 
situation, and to derive nourishment for its 
support. This part is therefore commonly 
plunged deeply into the ground, having, as 
we have already shown, a natural tendency 
to grow downwards. In some cases however, 
when plants grow on the stems or brandies 
of others, as the Dodder or Cuscuta, several 
Ferns, and a portion of the Orchis tribe, 
the root is closely attached to the bark, from 
which it draws nourishment, by the under 
side only, the upper being bare. 

The Root consists of two parts, Caudex 
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the body of the Root, and Badicula the 
fibre. The latter only is essential, being the 
part which imbibes nourishment. 

Roots are either of annual, biennial or 
perennial duration. The first belong to plants 
which live only one year, or rather one sum- 
mer, as Barley ; the second to such as are 
produced oni; season, and, living through tlu' 
ensuing winter, produce flowers and fruit 
the following summer, as Wheat ; and the 
third to those which live and blossom 
through many succceiling seasons to an in- 
definite period, as ti’ees, and many herbaceous 
plants. The term biennial is applied to any 
plant that is produced one year and flowers 
another, provided it flowers but once, whe- 
ther that event takes place the second year, 
as usual, or w'hetlxer, from unfavourable cir- 
cumstances, it may happen to be deferred to 
any future time. This is often the case with 
the Lavatera arborea. Tree Mallow, Engl. 
Bot, 1. 1841, and some other plants, especially 
when growing out of their natural soil or sta- 
tion. Linnreus justly observes that however 
hardy with respect to cold such plants may 
prove before they blossom, they perish at the 
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first approach of the succeeding winter, nor 
can any artificial heat preserve them. This is, 
no doubt, to be attributed to the exhaustion 
of their vital energy by flow'ering. Several 
plants of hot climates, naturally perennial , 
and even shrubby, become annual in our 
gardens, as the Tropaolitm, Garden Nastur- 
tium, 

In the Turnip, and sometimes the Carrot, 
Parsnep, &c., the Caudex or body of the 
root is above-ground and bare, becoming as 
it were a stem, lannscus indeed calls the 
stems of trees “ roots above-ground but 
this seems paimloxical and scarcely correct. 
Perhaps it would be more accurate to say 
the caudex is a subterraneous stem ; but we 
rather presume it has functions distinct from 
the stem, analogous, as has been hinted 
p. 55, to digestion, at least in those plants 
whose stems are annual though their roots 
are perennial. 

The fibres of the root, particularly those 
exti'emities of them which imbibe nourish- 
ment from the earth, are in every case strictly 
annual. During the winter, or torpid season 
of the year, the powers of roots lie dor_ 
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■mant, which season therefore is proper for 
their transplantation. After they have begun 
to throw out new fibres, it is more or less 
dangerous, or even fatal, to remove them. 
Very young annual plants, as they form 
new fibres with great facility, survive trans- 
plantation tolerably well, provided they re- 
ceive abundant supplies of water by the 
leaves till the root has recovered itself. 

Botanists distinguish several different kinds 
of roots, which are necessary to be known, 
not only for botanical purposes, but as being 
of great importance in agriculture and gar- 
dening. The generality of roots may be 
arranged under the following heads. 

1. 5. A Fibrous Root. The 

most simple in its nature of all, consisting 
only of fibres, either branched or undivided, 
which convey nourishment directly to the 
basis of the stem or leaves. Many grasses, 
as Foa annua, Engl. Bof. f. 1 141, and the 
greater part of annual herbs, have this kind 
of root. The radical fibres of grasses that 
grow in loose sand are remarkably downy, 
possibly for the purpose of fixing them more 
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securely to so slippery a support, or to mul- 
tiply the surface or points of absorption in 
so meagre a source of nutriment. The fibres 
of some parasitical plants already alluded to, 
chiefly of the beautiful genus Epuiendrum, 
are peculiarly thick and fleshy, not only for 
the purpose of imbibing the more nourish- 
ment, but also to bind them so strongly to 
the branches of trees, as to defy the force 
of winds upon their large and rigid leav es, 

. liadiv repenSy f. Q. A Creeping Root, as 
in Mint, Mentha. A kind of subterraneous 
stem, creeping and branching off horizon- 
tally, and throwing out fibres as it goes. 
This kind of root is extremely tenacious of 
life, for any portion of it will grow. Hence 
•weeds furnished with it are among tho 
most troublesome, as the diflferent sorts of 
Couch-grass, Triticiim repevs, Engl. Bof. 
t. 909, Holcus mollis, t. 1170,&c,; while, on 
the other hand, many sea-side grasses, hav- 
ing such a root, prove of the most impor- 
tant service in binding down loose blowing 
sand, and so resisting the encroachments of 
the ocean. These are principally Carex are- 
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naria, Ertgi. Bof. f, 928, Arundo arenaria, 
t, 520, and Elymus arenarius, t. 1672. 

3. RadiTfusiformis, f.7‘ A Spindle-shaped or 
Tapering Root. Of this the Carrot, Parsnep 
and Radish are familiar examples. Such a 
root is formed, on the principle of a wedge, 
for penetmting perpendicularly into the 
ground. It is common in biennial plants, 
but not peculiar to them. The caudex, 
which is the spindle-shaped part, abounds 
with the proper secreted juices of the plant, ' 
and throws out numerous fibres or radicles, 
which are in fact the real roots, as they 
alone imbibe nourishment. 

4. Radix prcembrsa, f. 8. An Abrupt Root, 
is naturally inclined to the last-mentioned 
form, but from some decay or interruption 
in its descending point, it becomes abnipt, 
or as it were bitten off. Scabiosa succisa, 
Devil's-bit Scabious, Engl. Rot. t. 878, 
Jiedypnois hirta, t. 555, and some other 
Hawkweeds, have this kind of root, the old 
opinion concerning which cannot be better 
described than in Gerarde’s Herbal, under 
the plant first named, p. 726. 
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great part iof th^ root seemeth to 
ho. Inttbft away : old iantasticke cti&rmers 
^report, that the divel did bite it for envie, 
becaiise it is an herbe that hath so many- 
good vertues, and is so beneficial to man- 

kinde.” The malice of the devil has 

nnhappily been so successful that no virtues 
can no-w be found in the remainder of the 
root or herb. 

5. Radix tuherosa, f. 9 - A Tuberous or Knob- 
bed Root, is of many different kinds. The 
most genuine consists of fleshy knobs, 
various in form, connected by common 
stalks or fibres, as in the Potatoe, Solatium 
tuberosum, and Jerusalem Artichoke 
Jielianthus tuberosus Jadq. Hort. Vind. 
t. 161. These knobs arc reservoirs of nou- 
rishment, moisture, and vital energy. Se- 
veral of the Vetch or Pea kind are furnished 
with them on a smaller scale ; see Vida 
latkyroides, Engl. Bot, t. 30, and several 

* A corniption, as I presume, of ibe Italian name 
Girasole Articiocco, sun-flower Artichoke, as the plant 
was first brought from Peru to Italy, and thence propa- 
gated throughout Europe. 
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secies of annvi^lf^ as 

glomeretumf t 1063, vOX pexennials,! as 
fragiferum, t. 1030.'*— The knobs in 
these instances are only of annu^ dura- 
tion ; in the Ptconia, Paeony, t. 1513, and 
Spiraa Filipendula, Dropwott, t. Ii84, 
they are perennial. — In the Orchidea of 
Europe they are mostly biennial. The 
root in many of the latter consists either 
of a pair of globular or oval bodies, J', 10, 
as in Satyrium hircinum, Engl. Bof. t. 34, 
Ophrys aranifera, t. 65, and apifera, 
t. 383 ; or are palmate, that is, shaped 
somewhat like the human hand, /'. 11, as in 
Orchis maculata, t. 632. Of these glo- 
bular or palmate knobs or bulbs one pro- 
duces the herb and flowers of tlie present 
year, witliering away towards autumn, 
and the other is reserved for the following 
season, while in the mean time a third is 
produced to succeed the latter. The knobs 
of Ophrys spiralis, t. 541, are formed 
three or four years before they flower, and 
their flowering appears to be occasion- 
ally deferred to a more distant j)eriod. The 
root of Satyrium albidum, t. 50.5, consists 
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of throe pairs of tapering knobs or bulbs, 
f, 12, which flower in succession. On the 
contrary, Ophn/s tnonorchis, f. 7i, forms 
its new bulb so late that it is not perfected 
till die autumn immediately preceding its 
flowering, and the plant seems to have but 
one bulb. Ophrtfs Nidus avis, i. 48, has 
clusters of cylindrical knobs, which arc 
formed, and also wither away, in parcels, 
each parcel being equii alent to one of the 
aboie-mentioned bulbs. 

Such of the Orchis tribe as have bien- 
nial bulbs are supposed to be very diffi- 
cult of cultivatiou ; but according to the 
experience of my excellent friend the late 
Mr. Crowe, in whose gaixlen I have seen 
them many successive years, they are best 
remoi'ed when in full flower, the earth 
being cleared completely away from the 
roots, which are then to be replanted in 
their natural soil previously dried and 
sifted. Afterwai'ds they must be well 
watered. The bulb for the following year 
has not at the flowering period begun to 
throw out its fibres, for after that happens 
it will not bear removal. Satprium aibidum 
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liavlng, as mentioned above, so many pairs 
of roots, the growth of some of which is 
always going on, has hitherto not been 
found to survive transplantation at all. 

Iris tuberosa, Srn. FL Gr<sc. Sibth. t. 41, 
has a root very analogous to these just 
described, but I. Jloremina and I, germa- 
7 iica, t. 39 and 40 of the same work, have 
more properly creeping roots, though so 
thick and fleshy in their substance, and 
so slow in their progrt^ss, that they are 
generally denominated tuberous. 

6. Kadix bulbosa. A Bulbous Root, properly 
so called, is either solid, /*. IS, as in Crocus, 
Ixia, Gladiolus, 8cc.; tunicate, 14, ttmi- 
cata, composed of concentric layers enve- 
loping one another as in Allium, the Onion 
tribe ; or scaly, y. 15, consisting of fleshy 
scales connected only at their base, as in 
Lilium, the White or Orange Lily. The two 
latter kinds have the closest analogy with 
leaf-buds. They are reservoirs of the vital 
pow ers of the plant during the season when 
those powers are torpid or latent, and in 
order to perform the functions of roots, they 
first produce fibres, which are the actual 
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roots. The strict affinity between bulbs and 
buds appears from the scaly buds formed 
on the stem of the Orange Lily, Lilium 
bulbifernrn, which fall to the ground, and, 
throwing out fibres from their base, be- 
come bulbous roots'^. The same thing 
happens in Deni aria bulbifcra, Engl. Hot. 
i.309, and Saiifraga cermia, t. 6f)4. 

I'hese two last-mentioned plants however 
liiwe scaly roots, like the Tooth wort, J^n- 
thraa Sqiiainnria, i. 50, which seem bulbs 
lengthened out. Whether they would, in 
the torpid season of the year, bear removal, 
like bulbs, we. have no information. If 
di.sturbed at other times they are immedi- 
ately killed. Many plants with solid bulbs 
are provided by Nature to inhabit sandy 
countries, over the face of which, in the dry 
season succeeding their flow ering, they are 
scattered by the winds to a great distance, 
as happens to our owm Poo bulbosa, EngL 

* I have, had scaly buds form even on the flower- 
stalk of Lachcnalia tricolor. Curt. Mag. t. S2, whilst 
lying for many weeks between papers to dry, which, 
on being put into the ground, have become perfect 
plants, though of slow growth. 
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Jiot. 1 . 107 1> as well as to numerous beau- 
tifiil productions of the Cape of Good 
Hope. 

7 . Radix articulata, or granulata^ f. l6. A 
Jointed or Granulated Root agrees very 
much with those described in the last sec- 
tion- The Oxalis Acetosella, Wood Sorrel, 
Rngl. Rot. t. 762 , and Saxifraga granu- 
lata. White Saxifrage, t. 500, are instances 
of it. The former has most affinity with 
scaly bulbs, the latter with solid ones. 

It is evident that fleshy roots, whether of 
a tuberous or bulbous nature, must, at all 
times, powerfully resist drought. We have 
already mentioned, p. 41, the acquisition of 
a bulb in Rhleum pratense, Engl. Rot. 
t. 1076 , whenever that grass is situated in a 
fluctuating soil, by which its vital powers are 
supported while the fibrous roots are deprived 
of their usual supplies. In this statb it be- 
comes the Phkum nodosum of autihors ; but 
on being removed to a thoroughly wet soil^ 
it resumes the entirely fibrous root, and luxu- 
riant growth, of Ph. pratense. I have also 
found Alopecurus geniculatus, /. 1250, (au 
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aqnatic grass, whose root is naturally fibrous 
and creeping,) growing with an ovate juicy 
bulb on the top of a dry wall. This variety 

has Jbeen taken for the true A. bulbosus, 
i. 1249, which has always bulbs even in 
its native marshes. We see the wisdom of 
this provision of Nature in the grasses above 
mentioned, nor may the cause be totally 
inexplicable. When a tree happens to grow 
from seed on a wall, it has been observed, 
bn arriving at a certain size, to stop for a 
w'hile, and send down a root to the ground. 
As soon as this root was established in the 
soil, the tree continued increasing to a large 
magnitude*. Here the vital powers of the 
tree not being adequate, from scanty nou- 
rishment, to the usual annual degree of in- 
crease in the branches, were accumulated in 
the root, w'hich therefore was excited to an 
extraordinary exertion, in its own natural 
'direction, downw-ard. There is no occasion 
then to suppose, as .“^ome have done, that the 
tree had any information of the store of food 

• A particular fact of this kind concerning an ash 
was communicated to me by the late Rev, Dr. Walker 
bf Edinburgh, See also Trans, of Linn, Soc, v, 2, 268, 



AND tTS D1P«B«BN¥ KINDS. llS 

at the foundation of the wall, and volun* 
tarily sent down its root to obtain it ; nor is ^ 
it wonderful that the Author of life should 
provide for it as effectually as it could for 
itself, had it really been a reflecting being. 
So in the case of the grasses in question, I 
presume the herb being in the first instance 
starved, by a failure of the nutrimental fluids 
hitherto conveyed by the water of the aoil, 
its growth would be checked, and when 
checked, the same growth could not, as we 
know by observation on vegetation in general, 
be instantaneously renewed. A sudden fresh 
supply of food would therefore cause an accu- 
mulation of vital energy in the root, which 
would consequently assume a degree of vi- 
gour and a luxuriant mode of growth not 
natural to it, and become bulbous. Thus it 
acquires a resource against such checks in 
future, and the herb is presented alive, though 
in a very far less luxuriant state than when 
regularly mid uniformly supplied vith its 
requisite nourishment. These are not so- 
litary instances. It is well worthy the atten- 
tion of an intelligent cultivator to seek them 
out, and turn them to his advantage. 

1 2 
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CHAPTER XIII. 


DIFFERENT KINDS OP STEMS AND 
STALKS OF PLANTS. 

Lin N.EUS enumerates seven kinds of Trunks, 
Stems, or Stalks of Vegetables. These are 
necessary to be known, for botanical di- 
stinctions, though some are more important 
than others, both in that respect and in a 
physiological point of view. 

1. Caulis. a Stem properly so called, which 
bears, or elevates from the root, the leaves 
as well as flowers. Tiie trunks and branches 
of all trees and shrubs come under this de- 
nomination, as well as of a great propor- 
tion of herbaceous plants, especially an- 
nuals. 

Hie Stem is either simple, as in the 
White Lily, or branched, as in most 
instances. When it is regularly and re- 
peatedly divided, and a flower springs 
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from each division, it is called caulis di^ 
chotomuSff. 17> a forked stem, as in Chlora 
perfoliata, Engl. Bot. t. 60, as well as 
the common Mouse-ear Chickweeds, Ce- 
rastium vulgatuniy t. 789> afld vucosum^ 
t. 790. 

Though generally leafy, a Stem may 
be partially naked, or even entirely so in 
plants destitute of leaves altogether, as 
the Creeping Cereus, Cactus fiagelliformis, 
Curt. Mag. t. 17» various exotic species 
of Euphorbia or Spurge, and the whole 
genus of Stapelia, In Orobanchct it is 
scaly, f. 18, squamosus. 

With respect to mode of growth, the 
Stem is 

Erectus, upright, as in Yellow' Loosestrife, 
Lysimachia vulgaris. Engl. Bot. t. 761. 

Brocumbensy procumbent. Wood Loosestrife, 
L. nemorum, t. 527* 

Repens, creeping. Creeping Loosestrife, L. 
Nummularia, t. 528, and Creeping Crow- 
foot, Ranunculus repens, t, 5l6. 

Adscendens, ascending obliquely without sup- 
port, as Panicum sanguinale, t. 849- 

Prostratus, prostrate, or Bepresstts, de- 
pressed, when it lies remarkably flat. 
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sprawling horizontally over the ground, 
as in Coldenia procumbens ; also Coro~ 
nopus Ruellii, Swine’s-cress. Engl. Rot. 

t. 1660. 

Reclinatus, reclining, curved towards the 
ground, as in Ficus^ the Fig, Rubus, the 
Bramble, See. 

Radicans,f. 19, clinging to any other body 
for support, by means of fibres, which do 
not imbibe nourishment, as Ivy, Hedera 
Helix y Engl. Rot. t. 1267, Vitis qitin- 
quefolia^ Sm. Insects of Gem'gia, t. 30. 
Rignonia radicans. Curt. Mag. t. 485. 
— Linnjeus, Philosophia Botanica 39, 
has expressed this by the term repens, 
but has corrected it in his own copy. 
Still he does not distinguish between 
these plants, and those whose stems throw 
out real roots, which last only are justly 
called creeping, whether they grow on - 
the ground, like those above mentioned, 
or on other plants like Cmcuta, Dodder, 
Engl. Rot. t. 55 and 378. See j?. 95. 

Scandens, climbing ; either with spiral 
tendrils for its support, as the Vine, VitiSy 
the various species of Passion-flower, 
Passijiora c<ierv.ha. Curt. Mag. t. 28, 
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ttlata, t. 66, &o. and Hryonki dioica, 
Red-berried Bryony, Engl, Bot. t. 439 ; 
or by adhesive fibres, as in the preced- 
ing paragraph. 

VobibiliSt twining round other plants by its 
own spiral form, either from left to right, 
f. 20, supposing the observer in the cen- 
tre, (or in other words, according to the 
apparent motion of the sun,) as the Black 
Bryony, 2'amus oommunis, Engl. Bot. 

9 I 5 the Honeysuckles, Lonicera Ca-^ 
prifolium, t. 799» and Bericlymenum^ 
t. 600, and the Polygonum Convolvulun, 
t. 941 ; or from right to left, f. 21, con- 
trary to the sun, as the Great Bindweed, 
Convolvulus sepium, t. 313, the French 
Bean, Phaseohis vulgaris^ Ger. cm. 
1212, jig. 1, &c. — Figures of plants be- 
ing sometimes reversed by the engraver, 
in that case give a wrong representation 
of the circumstance in question, wit- 
ness Lonicera Periclymenjim in Curtises 
Eiora Londinensis,jasc. l.t.15 , and many 
instances might be pointed out of its not 
being attended to at all. 

Mtigell^'ormis^ long and plisht, like the 



lamtiiie, Jaim^um ^ffkinaky 
Curt. Magt t. 31, or Blue Box-4horn, 
Lycium barbarum. . 

Sarmentosus, trailing- A creeping stem, 
barren of flowers, thrown out from the 
root for the purpose of incre^e, is 
called sarmentum or JtageUum, a runner, 
J". 22, as in the Strawberry, Fragaiia 
vesca, Ejigl. Bot. t. 1524. When leaiy 
it is generally denominated stolo^ a 
sucker or scyon, as in Bugle, Ajuga 
reptans, t. 489, and Viola odoratUt the 
Sweet Violet, t. 6‘jp. When the stolo 
has taken root, it sometimes flowers 
the first year, see Curt. Lond. fasc. 1. 
t. 63, but generally not till the follow- 
ing season. 

Rectux, straight, as in Lilium, the dif- 
ferent species of garden Lily. 

Strictus, expresses only a more absolute 
degree of straightness. 

Lotus or Difusiis, loosely spreading, has 
a contrary meaning, as in Btmias Ca- 
kile. Sea Rocket, Engl. Bot. f. 231, and 
Sedum acre. Biting Stone-crop, t. 839. 
aigzag, forcing angl^ 
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Iright^ as in Smilax aspcrCf Get. em» 
BS9f and many of jthat genuS) also 
tice reticulata i Matted Sea Lay^der, 
Mngl. Bot. t. 328. In a less degree it is 
ao^ unfrequent. See A triplex peduncur. 
lata, t. 232. 

Alterne ramosus, alternately branched, as 
Folygonum minm, t. 104^, Diantkus 
deltoides, t. 6l, See. 

DistichuSf two-ranked, when the branches 
spread in two horizontal directions, as in 
the Silver Fir, Finus picea^ Duhamel, 
Arb. V. 1. t. 1. 

BrachiatuSy brachiate, or four-ranked, 
when they spread in four direction*, 
crossing each other alternately in pairs ; 
a very common mode of growth in 
shrubs that have opposite leaves, as the 
Common Lilac, Si/ringa vulgaris. 

Ramosissimusy much branched, is applied to 
a stem repeatedly subdivided into a great 
many branches without order, as that of 
an Apple- or Pear-tree, or Gooseberry- 
hush. 

Frolifety proliferous, shooting out new 
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braaches from the summits of the for- 
mer ones*, as in the Scotch Fir, Finus 
$ylvestrhy Lambert's Fmns, 1 . 1 . and Ly- 
copodium annotinum, EngL Bot. 1. 1727- 
This is obsolete, and seldom used# 

Determinate ramosus, f. 23, abruptly 
branched, when each branch, after termi- 
nating in flowers, produces a number of 
fresh shoots in a circular order from just 
below the origin of those flowers. This 
term occurs frequently in the later publi- 
cations of Linnaeus, particularly the 
second Mantissa, but I know not that he 
has -any where explained its meaning. It 
is exemplified in Curt. 

Mag. t. 180, Erica Tetralir, Engl. 
Bot. t. 1014, many Cape Heaths, and 
other shrubs of the same Natural Order. 

Articulatus, jointed, as in Samphire, Sa- 
licornia annua, Engl. Bot. t. 415, and 
more remarkably in the Indian Figs, 
Cactus Tuna, &c. 

In shape the Stem is 

Teres, f. 32, round, as in Trollius europaus. 


* Una, Phil. Bat, sect. BS. 28 i 
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Engl. Mot. i. 28, and Hydrangea hor^ 
iensis, Sm. Tc. Piet. 1. 12. 

AncepSt two-edged, as Sisyrinchium stria- 
turn, Sm. Ic. Piet. t. 9* S. gramineum. 
Curt. Mag. f,.,464, and some of the 
genus Laf/tyrus. 

Trigonus, or Triangularis, triangular or 
three-edged, as Cactus triangularis^ 
Plukcnet, t. 29- 3. 

Triqueter, three-sided, is applied to a stem 
with 3 flat sides. 

Tetragonus, or Quadrangularis, square, 
as Lamium album. White Dead-nettle, 
Engl. Hot. t. iGS, and a multitude of 
other plants. 

Pentagonus, or QuinquanguUnis, five- 
sided, as Asparagus horridus, Cavanil- 
les Ic. t, 13(5, where however the cha- 
racter is not well expressed. 

When the number of angles is either 
variable, or more than five, it is usual 
merely to describe the stem as angu~ 
losus, angular, except where the precise 
number makes a specific difference, as 
in the genus Cactus. 

Alatus, f. 36, winged, when the angles are 
extended into flat leafy borders, as Passi- 
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latifoUuSf Mngl, Bot. t. 1108. and many 
others <»f the kind, besides several 
Thistles, as Carduus acanthoides, t. 973, 
palustris, 1 974, Centaurea solsti~ 
tialis, t. 243. 

The Surface of the Stem is 
Glaher, smooth, opposed to ail kinds of 
hairiness or pubescence, as in Petty 
Spurge, Euphorbia PepluSt Engl. Bot. 
t. 959, and numerous plants be- 
sides. 

Lavis, smooth and even, opposed to all 
roughness and inequality whatever, as 
in the last example, and also Euonymus 
europaus, t. 362. 

Nitidus, polished, smooth and shining, as 
Ch<zrophifUum $ylve$tre, t. 752. 

Viscidus, viscid, covered with a clammy 
juice, as Lychnis Viscaria, t. 788. 

Verrucosus,’ warty, like Euonymus ver- 
rucosus, Jaeq. FI. Austriaca, t, 49, 
and Malpigkia volubilis. Curt. Mag, 
t. 809. 

Papillosus, papillose, covered with soft 
tubercles, as the Ice plant, Mesem- 
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Saj^Ty rough to the touch from any little 
rigid inequalities, opposed to IteviSy as 
CaucaUs AnthtiscuSy Engl. Bot. t. 987* 
Clentnurea nigruy t. 278, and Stellaria 
holosteoy #.511. 

Ilispidus, bristly, as Borage, Berago offici- 
nalis, t. 36, and Chara hispkla, t. 463, 

Hirtus, or Pilosus, hairy, as Salvict pro- 
tensis, #. 153, and Cerastium alpinuniy 
t. 472. 

TomcTifosus, downy, as Geranium rolundi- 
folium, t. 157, very soft to the touch. 

Villosus, shaggy, as Cineraria integrifoliay 
t. 152. 

Lanatus, woolly, as Verbascum pulveru- 
lent um, t. 487, V. Thapsus, f . 549, and 
Santolina marifima, t. 141. 

Incanus, hoary, as Wormwood, Artemisia 
Absinthium, t. 1230, and Atriplex 
portulacoides, t. 26l,in the former case 
from’ close silky hairs, in the latter from 
a kind of scaly mealiness. 

Glaucus, clothed with fine sea-green meali- 
ness which easily rubs off, as 
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perfoliatat t. 60, and Vulmomria ma- 
ritima, t. 368. 

Striatus, striated, marked with fine pa- 
rallel lines, as Oenanitie Jistulosa, t. 363. 

Sukatus, furrowed, with deeper lines, as 
Smijrnixnn Olusatrum, t. 230. 

Maculatus, spotted, as Hemlock, Conhim 
maculatum, t. 1191* 

The spines and prickles of the stem will be 
explained hereafter. 

Internally the stem is either solidus, solid, 
as that of Jniila critlimoides, t. 68, and nume- 
rous others ; or cavus, hollow, as in Cineraria 
palustris, t. 131, as well as Hemlock, and 
many umbelliferou.'s plants besides. 

Plants destitute of a stem are called acaules, 
stemless, as Neottia acaulis, Eaof. Bot. 1. 105, 
and Cardiius acaulis, Engl. Bot. t. l6l. 
Such plants, when they belong to a genus 
or family generally fiirnished with stems, as 
in these instances and Carlina acaulis, Carner. 
Epit. 428, are liable from occasional luxu- 
riance to acquire some degree of stem, but 
seldom otherwise. Finguicula, Engl. Bot. 
f. 70 and 145, is a genus invariably steraless, 
wlule Primula, i. 4, 5, 6 and 513, is much 
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less truly so. Tlie term acaulis ho\r6yer 
must never be too rigidly un^Jerstood, for 
logical precision is rarely, applicable to natu- 
ral productions. 

Caiilis fasciculatusy a clustered stem, is a 
disease or accident, in which several 
branches or stems are united longitudi- 
nally into a flat broad figure, crowded 
• with leaves or flowers at the extremity. 
It occurs in the Ash, se^'eral species of 
Daphne, Ranunculus, Antirrhinum, See. 
In a kind of Fisnm, called the Top-knot 
Pea, it is a permanent variety propa- 
gated by seed. 

2. Cui,Mi?s. A Straw or Culm, is the 
peculiar Stem of the Grasses, Rushes, 
and plants nearly allied to them. It 
bears lioth leaves and flowers, and its 
nature is more easily understood than 
defined. Many botanists have thought 
this term superfluous. 

The Culm is occasionally 

Etiodis, without joints, as in our common. 
Rushes, Juncus conglomtratm, Engl. 

Bot. t. 835, and effusus, t. 836 ; 

1 



ArticulaluSi jointed, as in Agrostis albei, 
U n89> AiracanescenSi 1. 1190> Avena 
strigosa, t. 1266, and most other 
grasses ; 

GeniculatuSf bent like the knee, asAlope~ 
curus geniculatus, t. 1250. 

It is either solid or lioliow, round or trian- 
gular, rough or smooth, sometimes hairy or 
downy, scarcely woolly. I know of no in- 
stance of such a scaly culm as Linnaeus has 
figured in his Fhilosophia Botanica, t. 4, 
f. Ill, nor can I conceive what he had in 
view. 

S. ScAPUS. A Stalk, springs from the Root, 
and bears the dowsers and fruit, but not 
the leaves. Primula vulgaris^ the Prim- 
rose, Etigl, Bot. t. 4, and P. vcris^ the 
Cowslip, t. 5, are examples of it. In 
the former the stalk is simple and single- 
flowered ; in the latter subdivided and 
many-flowered. It is either naked, as in 
Nardssust Engl. Bot. t. 17, or scaly, as 
in Tutsilago Farfara, t.429. In others 
of this last genus, f. 430 and 431, the 
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scales become leafy,, and render the Sca^ 
pus a proper Canlis. 

The Stalk is spiral in Cyclamen, Engl. 
Bot. t. 548, and Valisneria spiralis, a won- 
derful plant, w hose history will be detailed 
hereafter. 

Linnjeus believed * that a plant could 
not be increased by its Scapus, which in ge- 
neral is correct, but we have already re- 
corded an exception, jy. 112, in Lachenalia 
tricolor. Tiie same great author has ob- 
served!' that “ a Scopus is only a species of 
Peclunculus.” The term might therefore be 
spai'ed, were it not found very commodious 
in constructing neat specific definitions of 
plants. If abolished, Pedunculus radicalis, 
a radical flower-stalk, should be substituted 
in its room. 

4. Pedunculus, the Flower-stalk, springs 
from the stem, and bears the flowers and 
fruit, not the leaves. Pedicellus, a par- 
tial flower-stalk, is the ultimate subdivision 
of a general one, -as in the Cowslip, and 
Saxifraga umbrosa, Engl. Bot. t. 663. 

* MSS. in Phil. Sot. 40 . + Ibid. 
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Flower-stalk is 

CaulinuSy cauline, when it grows immedi- 
ately out of the main stem, especially 
of a tree, as in Averrhoa IMUrnhif 
Humph. Amhoin. v. 1. t. 36, the Indian 
substitute for our green gooseberries. 

Ilameus, growing out of a main branch, 
as in Averrhoa Carambola, ibid. 1. 33, 
and Hugenia malacccnsis, Euof. Bol. 
i. 61. 

Arillaris, axillary, growing either from 
the bosom of a leaf, that is, between it 
and the stem, as Anchusa sempetTircns, 
Engl. Bot. t. 45, and Campanula 
Trachelium^ t. V2 ; or between a branch 
and the stem, as Ruppia maritima, 
t. 136. 

Oppositijhlius, opposite to a leaf, as Ge- 
ranium pprenuicum, t. 405, G. molle, 
t. 778, and Slum angu$tifolium^ 
t. 139. 

Internodisy proceeding from the interme- 
diate part of a branch betw'een two 
leaves, as in Ehretia. intei'tiodis, L’He- 
ritier Stirp. t. 24, Solatium carolinense. 
Dill. Hort. Elth. t, 259, and indicum, 
3 
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t. ^60 ; but this mode of insertion is 
rare* 

Gemrnaceus, growing out of a leaf-bud, 
as the Barberry, Berbcri$ vulgaris, 
Engl. Bot. t. 49- 

Terminalis, terminal, when it terminates 
a stem or branch, as Tulipa sylvestris, 
t. 6*3, and Centaurea Scabinsa, t. 56. 

Eateralis, lateral, when situated on the 
side of a stem or branch, as Erica 
Vagans, t. 3. 

Solitarius, solitary, either single on a plant, 
as in Rubles Chamcemoriis, t. 716, or 
only one in the same place, as in An- 
tirrhinum spurium, t. 691, and many 
common plants. 

Aggregati Pedunculi, clustered flower- 
stalks, when several grow together, as in 
Verbascum nigrum, t. 59« 

Sparsi, scattered, dispersed irregularly 
over the plant or branches, as Linum 
perenne, t. 40, and Ranunculus scele- 
ratus, 681. 

TJniJiori, bijiori, trijiori, &c. bearing one, 
two, three, or more flowers, of which 
examples are needless. 

K 2 
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MuUifiorit tnany-flowered, as Daphne 
Liureola^ #. 119 * 

Wl^n there is no Flower-stalk, the flowers 
ate said to be Sessiles, sessile, as in 
Centaurea Calcitrapa, t. 125, and the 
Dodders, t* 55 and 378. 

The subject of inflorescence, or particular 
modes of flowering, will be explained in a 
future chapter. 

5. Petiolus. The Footstalk, or Leaf- 
stalk. This term is applied exclusively 
to the^ stalk of a leaf, which is either 
simple, as in Rammculus parviflorus, 
Engl. Bot, t. 120, Shmi angustij'olium, 
t. 139, and all simple leaves ; or com- 
pound, as Coriandriim sutivmn, t. 6?, and 
Fumaria claviculata, t. 103. In the lat- 
ter the footstalks end in tendrils, and arc 
called Peiioli cirriferi. 

This part is commonly channelled on the 
upper side. Sometimes it is greatly dilated 
and concave at the* base, as in Angelica syl- 
vestri-i, i. 1128. 

The Footstalk bears the Flower-stalk in 
Tur7iera ulmifolia, Linn, liort. Cliff, t. 10, 
8 
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Menymthes indica^ Curt, Mag. t. 658, and 
perhaps Epimedium alpinufn, Engl. Bot. 
t, 4>38> ■ 

6. Frons. a Frond. In this tiie stsem, 
leaf and fructification are united, or, in 
other words, the flowers and fruit are 
produced from the leaf itself, as in the 
Fern tribe, Scolopendrium vulgar e, Engl. 
Bot. i. \ \50, Polypodium vulgare^ t. 1149, 
Aspidium, t. 1458 — 1461, Osmunda re- 
galis, t. 209 , &c. It is also applied to 
the Lichen tribe, and others, in which 
the whole plant is either a crustaceous or 
a leafy substance, from which the fructifi- 
cation immediately proceeds. Linnaeus 
considered Palm-trees as fronds, so far 
correctly as that they have not the proper 
stem of a tree, see p. 58 ; but they are 
rather perhaps herbs whose stalks bear the 
fructification. It must however be ob- 
served that the deposition of wood in ferns, 
takes place exactly as in palms. 

The term frond is now used in the class 
Cryptogamia only. 
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7. Stipes, Stipe*, is the stem of a frond, 
which in ferns is commonly scaly. ■ See 
the plates cited in the last section. The 
term is likewise applied to the stalk of a 
Fungus, as the Common Mushroom, 
Agaricm campestris. Sower bp’s Fungi, 
t. 305. 

* Martyn, Language of Botany, 
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OF BUDS. 

Gemma, a Bad, contains the rudiments of 
a plant, or of part of a plant, for a while in 
a latent stale, till the time of the year and 
other circumstances favour their evolution. 
In the bud therefore the vital principle is 
dormant, and its excitability is accumulated. 
The closest analogy exists between buds and 
bulbs ; and indeed the Denfaria bulbifera, 
l^ngL Bot. t. 309, lAliiim bulbifcrum, Jacq. 
FI. Austr, t. 226, and Gerarde emac. 193, 
with other similar plants, as mentioned 
p. Ill, almost prove their identity. 

Buds of trees or shrubs, destined for cold 
countries, are formed in the course of the 
summer in the bosoms of their leaves, and 
are generally solitary ; but in the Blue-ber- 
ried Honeysuckle, Lonicera carulea^ Jacq. 
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An^fM&fptnd. t, 17, ^ey grow on^ to- 
der aaotlier for threesuccessive seasons,^ 24. 
The buds of the Plane-tree, Platanudj lht' 
Hamel Arb. v. 2. 171, are 'concealed in the 
footstalk, which must be removed before they 
can be seen, and which they force off by their 
increase ; so that no plant can have more 
truly and necessarily deciduous leaves than 
the Plane. Shrubs in general have no buds, 
neither have the trees of hot climates. Lin- 
najus once thought the presence of buds might 
distinguish a tree from a shrub, but he w as 
soon convinced of there being no real limits 
between them. 

The situation of buds is necessarily like 
that of the leaves, alternate, opposite, &c. 
Trees with opposite leaves have three buds, 
those with alternate ones a solitary bud, at 
the top of each branch. J)u Hamtl. 

Buds are various in their forms, but very 
uniform in the same impedes or even genus. 
They consist of scales closely enveloping each 
other, and enfolding the embryo plant or 
branch. Externally they have often an ad- 
ditional guard, of gum, resin or woolliness, 
against vvet and cold. The Horse Chesnut, 
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Hawkins^, a native of* Mount Pindus ll 
Arcadm, Js a fine example of large and w^k- 
formed buds,y. 25; and some of the Ameii^ 
can Walnuts are still more remarkable. 

It has been already remarked, p. QO, that 
buds resist cold only till they begin to grow : 
hence, according to the nature and earliness 
of their buds, plants differ in their powers of 
bearing a severe or variable climate. 

Grew is elaborate on the forms of buds, 
and the arrangement of the spots apparent 
within them when cut transversely, which 
indicate the number and situation of their 
vessels. It was the character of this excel- 
lent man to observe every thing, without re- 
ference to any theory, and his book is a 
storehouse of facts relating to vegetation* 
Loefling, a favourite pupil of Linnaeus, wrote, 
under the eye of his great tear^her, an essay 
on this subject, published in the Amcrmtates 
ylcademicce, v. 2, in which the various forms 
of buds, and the different disposition of the 

* See a note on this subject^ which Mr, R. Pi Knight 
has honoured with a place in the second edition of hii 
poem on Landscape. 
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leaves within them, are illustrated by nume- 
rous examples. The Abb6 de Ramatuellc 
had taken up this subject with great zeal at 
Paris, about twenty years ago, bat the result 
of his inquiries has not reached me. 

Dr. Darwin, Pliytologia, sect. 9? has many 
acute observations on the phj^slology of buds, 
but be appears to draw the analogy too closely 
between them and the embryo of a seed, or 
the chick in the egg. By buds indeed, as u^e 
well know, plants are propagated, and in that 
sense each bud is a separate being, or a 
young plant in itself ; but such propagation 
is only the extension of an individual, and 
not a reproduction of the species as by seed. 
Accordingly, all plants increased by buds, 
cuttings, layers or roots, retain precisely tlu^ 
peculiar qualities of the individual to which 
they owe their origin. If those qualities dif- 
fer from what are common to the species, 
sufficiently to constitute what is calletl a va- 
riety, that variety is perpetuated through all 
the progeny thus obtained. This tact is ex- 
emplified in a thousand instances, none more 
notorious than the dilferent kinds of Apples, 
all which are varieties of the common Crab, 
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Pyrus Malm, Engl. Bot. t. 179 ; and I 
connot but assent to Mr. Knight’s opinion, 
that each individual thus propagated has only 
a determinate existence, in some cases longer, 
in others shorter ; from which cause many 
valuable varieties of apples and pears, known 
in former times, are now worn out, and others 
are dwindling away before our eyes. New 
varieties of Cape Geraniums, raised from seed 
in our greenhouses, are of still shorter dura- 
tion, and can be preserved by cuttings for a 
few successive seasons only ; yet several of 
these stand in our botanic works, with all the 
importance of real species. Gardeners know 
how many of the most hardy perennial herbs 
require to be frequently renewed from seed 
to exist in hill vigour; and though others ap- 
pear, to our confined experience, unlimited in 
that respect, we have many reasons to be- 
lieve they are not so. Propagation by seeds 
is therefore the only true reproduction of 
plants, by which each species remains di- 
stinct, and all variations are effaced ; for 
though new varieties may arise among a 
great number of seedling plants, it does not 
appear that such varieties owe their pecu-* 
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liarities to any that may have existed in the 
parent plants. How propagation by seed is 
accomplished will be explained in a future 
chapter, as" well as the causes of some va- 
rieties produced by that means. 

Mr. Knight, in the Philosophical Transac- 
tions for 1805, has shown that buds origi- 
nate from the alburnum, as might indeed be 
expected. The trunks and branches of trees, 
and the knobs of genuine tuberous roots, like 
tlie potatoe, are studded with them ; in which 
respect, as Professor Willdenow judiciously 
observes, Principles of Botany, p. 15, such 
roots essentially differ from bulbous ones, 
which last are themselves simple buds, and 
produce their shoots, as well as their offsets, 
either from the centre or from the base. 

The contents of buds are different, even 
in different species of the same genus, as 
Willows. The buds of some produce leaves 
only, others flowers ; while in other species 
tlie same bud bears both leaves and flowers. 
Different causes, depending on the soil or 
«tuation, seem in one case to generate leaf- 
buds, in another flower-buds. Thus the 
Solandra grandiflora, Tr. of Linn, Soc. v. 6, 
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99. t. 6 , a Jamaica shrub, was for a number 
of years cultivated in the English stoves, and 
propagated extensively by cuttings, each 
plant growing many feet in length every sea- 
son, from abundance of moisture and nourish- 
ment, without showing any signs of fructifi- 
cation. At length a pot of the Solandra was 
accidentally left without water in the dry 
stove at Kew ; and in consequence of this 
unintentional neglect, the luxuriant growth 
of its branches was greatly cliecked, and a 
flower came forth at the extremity of each. 
By a similar mode of treatment the same 
effect has since frequently been produced. 
Several plants, especially with bulbous roots, 
which blossom abundantly in their native 
soils, have hitherto defied all the art of our 
gardeners to produce this desirable efiect ; 
yet future experience may possibly place it 
witliin our reach by some very simple means. 
In general, whatever checks the luxuriant 
production of leaf-buds,, favours the forma- 
tion of flowers and seeds. That variety, or 
perhaps species, of the Orange Lily, Liliicm 
bulbiferum, which is most prolific in fapds, 
seldom forms seeds, or even those orgaps 
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of the flower necessary to their perfection. 
So likewise the seeds of Mints, a tribe of 
plants which increase excessively by roots, 
have hardly been detected .by any botanist ; 
and it is asserted by Doody in Ray’s Si/nopsis, 
that when the elegant little Ornithopm per- 
pusillm, Engl. Bot. t, 36.9, does not pro- 
duce pods, it propagates itself by the grains 
or tubercles of its root, though in general 
the root is annual. 
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OF LEAVES, THEIR SITUATIONS, IN- 
SERTIONS, SURFACES, AND VARIOUS 

FORMS. 

Folium, tlie Leaf, is a very general, but 
not universal, organ of vegetables, of an ex- 
panded form, presenting a much greater 
surface to the atmosphere than all the other 
parts of the plant together. Its colour is 
almost universally green, its internal sub- 
stance pulpy and vascular, sometimes very 
succulent, and its upper and under surfaces 
commonly differ in hut;, us well as in kind or 
degree of roughness. 

Leaves are eminently ornamental to plants 
from their pleasing colour, and the infinite va- 
riety as well as elegance of their forms. 
Their many ceconomical uses to mankind, 
and the importance they hold in the scale of 
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nature as furnishing food to the brute crea- 
tion, are subjects foreign to our present pur- 
pose, and need not here be insisted upon. 
Their essential importance to the plant which 
bears them, and the curious functions by 
■which they contribute to its health and in- 
crease, will presently be detailed at length. 
We shall first explain their diflerent situa- 
tions, insertions, forms, and surfaces, which 
are of the greatest possible use in systemati- 
cal botany. 

The leaves are wanting in many plants, 
called for that reason pkmicc apJij/lLe, as 
Salicornia, Engl. Bot. t. 415, and I 69 I, 
Stapelia variegatay Curt. Mag. t. 2f), glan- 
duUfloray Exot. Bot. t. 71, and all the spe- 
cies of that genus. In such cases the surface 
of the stem must perform all their necessary 
functions. 

1 . With respect to Situation and Position, 

Folia radicalia, radical leaves, are such as 
.spring from the root, like those of the 
Cowslip, Engl. Bot. i. 5, and Anemone 
Fuhatilla, t. 51. 

Caulina, stem-leaves, grow on the stem 
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as in Paris qtiadrifolia, t. 7, Polemomum 
carvlcmn, t. 14, &c. 

Pamea^ branch-leaves, sometimes differ 
from thoise of the main stem, and then 
require to be distinguished from them, 
as Mtlampyrum arvense, t. 53. 

Alterna,/. 21, alternate leaves, stand soli- 
tarily on the stem or branches, spreading 
in different directions, as those of Borage, 
t. 36, and innumerable other plants. 

Sparsa, f. 19, scattered irregularly, as in 
Genista tinctoria, t. 44, Lilium dial- 
cedonicum. Curt. Mag. t. 30, and bulbi- 
feriim, t. 36. 

Opposita, opposite to each other, as Sa:vi- 
fraga oppositifolia, Engl. Eot. t. 9j 
Ballota nigra, f. 46, See. 

Conferta, clustered, or crowded together, 
as those of Trientalis europrza, t. 15. 

Bina, only two upon a plant or stem, as 
in the. Snowdrop, Galanthus nivalis, 
f. 19, Scitla bifolia, t. 24, and Con- 
vallaria majalis, t. 1035. 

Terna, three together, as Verbena tri- 
phylla. Curt. Mag. t. 367. The plants 
of Chili and Peru seem particularly dis- 
posed to this arrangement of their leaves. 
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Quaterna, quina^ &c. when 4, 5, ormort 
are so situated, as in various species of 
Heath, Erica. 

Vertieillata, whorled, is ua^d to express 
several leaves growing in a circle round 
the stem, without a reference to their 
precise number, as in Asperula cifnaii- 
chica, Engl. Bot. t. 33, and odorata, 
t. 755, which with the genus Galiuhj, 
and some others, are for this reason called 
stellatcE, star-leaved plants. Whorled 
leaves are also found in Ilippuris vul- 
garis, t. 763, and many besides. 

Fasciculata, f. 26, tufted, as in the 
Larch, Finns, Larix, Lamb. Fin. 1.35^ 
the Cedar, and some others of that 
genus. 

Imbricata, f. 27 , imbricated, like tiles upon 
a house, as in the common Ling, Erica 
vulgaris, EngL Bot. t. 1013, and Eu- 
phorbia paralia, t. 19.5. 

JJccussata,/. 28, decussated, in pairs alter- 
nately crossing each other, as Veronica 
deeussata. Curt. Mag. t. 242, and Me- 
laleuca thi/mifolia, Exot. Bot. t. SC. 

Distich a, f. 29, two-ranked, spreading in 
two directions, and yet not regularly op- 
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posite at their insertion, as Pirns 
canadensis., Lamb. Pin. t. 32, and 
the Yew, Taxiis baccata, Engl. Bof. 
f. 746. 

Secunda, f. 30, unilateral, or leaning all 
towards one side, as Convallaria multi- 
flora, t. 279- 

Adpressa, close-pressed to the stem, as 
Xernnthemum sesamoides. Curt. Mag. 
t. 425. 

» 

Verticalia, perpendicular, both sides at 
right angles with the horizon, as 
Lactuca Scariola, EngL Bot. t. 268. 

Erecta, upright, forming a very acute an- 
gle with the stem, as Juncus articulatus, 
t. 238. 

Patcntia, spreading, forming a moderately 
acute angle with the stem or branch, as 
Atriplex portulacoides, t. 26l. 

' Jlorizontalia, horizontal, or patentissima, 
spreading in the greatest possible de- 
gree, as Gentiana campestris, t. 237- 

RecUnata, inclining downward, as Xeo- 
Hurus Cardiaca, t. 286. 

Returva, or reflexa, curved backward, a# 
JEn'ca retorta, Curt. Mag. t. 362. 
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Incurca^ or injicxa, curved inward, as 
Erica empetrifolm, t. 447- 

Obliqna, twisted, so tliat one part of each 
leaf is vertical, the other horizontal, as 
Fritillaria obliqna, t. S57, and some of 
the large Protect. 

Resupinatn, reversed, when the upper 
surface is turned downward, as Pharus 
latifolius, Browne's Jamaica, t. 38. 
IJnn. Mss., and Alslrcerneria pelegrina. 
Curt. Mag. t. 13.9* 

Depressa, radical leaves pressed close to 
the ground, us Plantago media, Engl. 
Boi. t. 15.59, and P. Coronopus, t. 89-- 
The same term applied to stem-leaves, 
expre.sses their shape only, as being 
vertically flattened, in opposition to 
compressa. 

Natantia, floating, on the surface of the 
w'ater, as JSJpmphcea lutea, t, 159, and 
alba, t. l60, and Potamogetvn natans, 
and many water plants. 

JDemersa, immersa, or submersa, plunged 
under water, m Patamogetmi perfolia- 
ium, if. l68, Hottmia palustris, t. 364, 
JLobelia Dortmanna, fi 140> aiid the 
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lower leaves of llanuncidus aquatilis, 
t. 101, while its upper are folia naiantia. 
Emersa, raised above the water, .as. the 
upper leaves, accompanying the (lowers, 
of Myriophyllum verticiilatum, 218, 
while its lower ones are demefsa. 

2. By Insertion is meant the mode in which 
one part of a plant is connected with an- 
other. 

Folia petiokita, leaves on footstalks, are 
such as are furnished with that organ, 
whether long or short, simple or com- 
pound, as Verbascum nigruiriy EngL 
Bot. t. 59, Thalictrum minusy t. 11, 
alpinutn, t. 269,, See. 

P ell at a, f. 31, peltate, when the footstalk is 
inserted into the middle of the leaf, like 
the arm of a man holding a shield, as in 
the Common Nasturtium, TropeBolum 
majus. Curt. Mag. t. 23, Drmera pel- 
tata, Exot, Bot. 41, Cotyledon Um- 
bilicus, Engl, Bot. t. 325, Hydrocotyle 
vulgaris, t.16l, and the noble C^omws 
Nelumbo, Exot. Bot. t. 31, 32. 
iiiia, sessile, are .such as spring imme- 
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diately from the stem, branch or root, 
without any footstalk, as in Anchusa 
sempervirens, Engl. Bot. t. 45, and 
Pinguicula vulgaris^ t. 70. 

32, clasping the stem with 
their base, as the upper leaves of Glau- 
cium luteum, t. 8, Gentiana campestris, 
t. 237j and Humea elegans, Exot. Bot. 
t. 1. 

Connata,f. 17, connate, united at their base, 
as Chlora perfoliata, Eiigl. Bot. t. 60, 
whose leaves are conncito-perfoliata. 

Perfoliata, f. 33, perfoliate, when the stem 
runs through the leaf, as Bupleurum 
rotundifolinm, t. 9.9, and the Uvzilarice, 
Exoi. Bot. t. 49, 50, 51. 

Vaginantia,f. 34, sheathing the stem oreacli 
other, as in most grasses ; see Phleuin 
olpinmn, Engl. Bot. t. 519, and Arundo 
arenaria, t. 520. The same character 
is found in many of the Orchis tribe, as 
Satyrium albidum, t. 505. 

Equiiantia,/. 35, equitant, disposed in two 
opposite rows and clasping each other by 
their compressed base, as in Nartheciwn 
Dssifragum, f. 535, and the genus Iris ; 

7 
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•also Witsenia corymbom, Exot. Bet. 
t. 68, and Dilatris corymhom^ t. l6. 
Decuf’rentia, f. 36, decurrent, running 
down die stem or branch in a leafy bor- 
der or wing, as Onopo7'ditm Acanthiion, 
Engl. Bot. t. 911 i Cardans Umdjlcrus, 
t. 412, and many other Thistles, also 
the Great Aluilein, Verbascum Thapsus, 
t. 54p, and Comfrey, Symphytum offici- 
nale, t. Q\l. 

Fiorifera^ f. 31, flower-bearing, when 
flowers grow out of the disk or margin of 
any leaf, as in Kuscius aculeatus, t. 560, 
Xylophylla latifolia, and X. fulcata, 
Andr. Repos, t. 331. This is equivalent 
to a frond in the class Crypiogarnia ; 
see p. 133. 

3. With regard to form, Leaves are either 
simplicia, simple, like those of Grasses, 
Orchises, Lilies, and many other plants, 
as Ballota nigra, Engl. Bot. t. 46, and 
Berberis vulgaris, t. 49 ; or composita, 
compound, as in most Umbelliferous 
plants, Parsley, Hemlock, &c. ; also 
fioses, Engl. Bqt. t. 990—992. 
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III compound leaves the footstalk is ei- 
ther simple, as in the instances last 
quoted, and Slum angustifolium, 1 . 139; 
or compound, as those of Selinum pa- 
lustrCt t. 229 , and Thalictrum majm, 
t. 6il. — In simple leaves the footstalk, 
if present, must of course be simple, 
while in compound ones it must always 
be present, though not always sub- 
divided. 

Simple Leaves are either integra, undi- 
vided, as those of Grasses and Orchises ; 
or lobata, lobed, like the Vine, the 
Thistle, most kinds of Cranesbill, as Ge- 
raniumpratcnse,Engl. hot. t. 404, &.c. 

Leaves are frequently undivided and lobed 
on the same plant, as the Hop, Engl, 
hot. t. 427 . 

4 . The following are the most remarkable 
, forms of Simple Leaves, considering their 

outline only. 

Orbicuhtum^ f. 38, a circulaT or orbicular 
leaf, whose length and breadth are equal, 
and the circumference an even, circular 
line. Precise examples of tliis are 



FOKMB 69 


lara 

scarcely te be found. Some sf>ecies oi 
Piper approach it, and tlie leaf of 
Hedpsarum styracifoUtiM is perfectly 
orbicular, except a notch at the baset, 

Sabrotmidum, f. 39> roundish, as Pprola, 
Engl. Bot. t. 146, 158 and 213, and 
many other plants. 

Ovatiim,/. 40t ovate, of tlie shape of an egg 
cut lengthwise, the base being rounded 
and broader than the extremity, a very 
common form of leaves, as JJrtica pilu- 
lifera, t. 148, and Vinca major., #.514. 

Obovatum^ f. 41, obovate, of the same 
figure with the broader end uppermost, 
as those of the 'Primrose, t. 4, and the 
Daisy, t. 424. Linnaeus at first used 
the words obvers^ ovatum. 

Ellipticnmr,/. 42, or ow#/c, elliptical or Oval, 
of a similar form to the foregoing, but of 
equal breadth at each end, as ill the 
Lily of the Valley; aftd other Gonml- 
larieCy t. 1035, 279 ^’#id 280. 

Oblongum., oblong, thifee' of four times 
longer than broad. This term is used 
with great latitude, and serves chiefly 
in a .specific character to contrast a leaf 
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which has a variable, or not very de- 
cided, form, with others that are pre- 
cisely round, ovate, linear, &c. 

Spatulatum^f. 43, spatulate, of a roundish 
figure tapering into an oblong base, as 
in Silene OtiteSi FI. Brit. Engl. Bot. i. 85. 

Citneiforme, y. 44, wedge-shaped, broad 
and abrupt at the suninSit, and tapering 
down to the base, as ui Saxifraga cu~ 
ncifolia. 

Lanceolatum,/. 45, lanceolate, of a narrow 
oblong form, tapering towards each end, 
very common, as TuUpa splvedris, Engl. 
Bot. f. 63, Litliospermum purpuro- 
earuleum, t. 117, Flantago lanceolate^ 
t. 507, many Willows, &c. 

Lincare,/. 46, linear, narrow with parallel 
sides, as those of most Grasses ; also 
Gentiana Fneumonanthe, t, 20, and 
Narcissus Pseudo-narcissus, t. 17. 

jicerosum,f. 47, needle-rsUaped, linear and 
evergreen, generally acute and rigid, as 
in the Fir, Pinus, Juniper, Juniperus 
communis, 1. 1 100, and Yew, Taxus bac- 
eata, i. 746. Linnffius observes, Phil. 
Bot. 219 , that this kind of leaf has, for 
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the most part, a Joint at its union v'ith 
the branch. 

TriangularCy f. 48, triangular, having three 
promiaj^t angles, without «iny reference 
to th Wlltil I easuremen t or directicm, as 
in the genus Chenopodium, Cochlearia 
danica, t. 696 , and some leaves of the 
Ivy. 

Quadrangulare, f. 40, with four angles, 
as the Tulip-tree, Liriodendrum tulipi~ 
fera, Sm. lus. of Georgia, t. 102. Curt. 
Mag. t. 275 . 

Quinquangulare,/. 19, with five angles, as 
some Ivy leaves, &c. 

DeltoideSyf. 50, trowel-shaped or deltoid,' 
having three angles, of which the terminal 
one is much further from the base than 
the lateral ones, as Chenopodium Hoiius- 
Jienricus, Engl. Hot. t. 1033, and some 
leaves of Cochlearia danica. A wrong 
figure is quoted for this in Philomphia 
Hotanica, which has caused much con- 
iusion. 

Tthombeum, f. 51, rlrnmboid, or diamond- 
shaped, approaching to a square, as 
olidian, t. 1034, Trapa 
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natanSf Camer. Epit. 715, and Trillium 
erectum, Curt. Mag. t. 470. 

Riniforme, f. 52, kidney-shaped, a short, 
broad, roundish leaf, whos^ase ishollow- 
ed out, z&Asavum eiiropjB^^Mngl. Dot. 
1. 1083, and SihtJiorpia europeea, t. 649- 
Cordattim, f. 53, heart-shaped, according 
to the vulgar idea of a heart; that is, 
ovate hollowed out at the base, as Tamils 
communis, f. 91- 

54, crescent-shaped, like a 
half-moon, whether the points are di- 
rected towards the stalk, or from it, as 
Dassifloi'a liinata, Sm. Ic. Piet. 1. 1. 
Sagittatum,f. 55, arrow-shaped, triangulai', 
hollow'ed out very much at the base, as 
Sagittaria sagittifolia, Engl. Dot. t. 84, 
and llumex Acetosa, t. 127- 

Sometimes the posterior angles are cut 
off, as in Convolvulus septum, t. 3 13. 
JIastatwn, f. 56, halberd-shaped, triangu- 
lar, hollowed out at tiie base and sides, 
but with spreading lobes, as Riimex 
Acetosella, 1674, Antirrhinum Eln- 
tine, t. 692 , and the upper leaves of 
Solmum Dulcamara, :t. 565. 
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^andunfbrme,/. 57^ fiddle-shaped, oblong, 
broad at the two extremities and con- 
tracted in the middle, as the Fiddle Dock, 
Rimtx pulcher, J576. 

ItunCi}iatvm, f. d6t runcinate, or lion-tooth- 
ed, cut into several transverse, acute seg- 
ments, pointing backw'ards, as the Dan- 
delion, LeontodonTaraxacum^ f. 510. 

Lyratum, f. 59, Ijrate, or lyre-shaped, cut 
into sev eral transverse segments, gradu- 
ally larger towards the extremity of the 
leaf, which is rounded, as Erysimum 
Barbarea, t. 443. 

JVssmw,/'. 60, cloven, when the margins of the 
fissures and segments arc straight, as in 
die Gingko-tree, Sulisburia adiantifoUa. 
Bifidum, trifidum, multifidum, &c. ex- 
press the number of the segments. 

Lobatum, f. 6l, lobed, when the margins of 
the segments are rounded, as in Anemone 
JJepatica, Curt. Mag. t. 10. 

Bihbuni, trilobum, &c., according to the 
: number of the lobes. 

Sinuatum,/. 62, sinuated, cut into rounded 
or wide openings, as SVnd'ce sinuata,t. 71^ 
and Vkrgilia heliqides, Erot. Bot. t. 37* 
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Paffifmnff. 63y deeply divided, nearly fi> 
the base, as Helleborus viridisj Engl. 
Bot. t. 200. 

Bipartitum, tripartitum, multipartitumt 
according to the number of the divisions. 

Laciniatum^f. 64, laciniated, cut into nu- 
merous irregular portions, as Ranunculus 
parvifiorus, 1. 120, and Geranium colum- 
binum^ t. 259. 

Jncisumf and Dissectum, cut, are nearly 
synonymous with ^e last. 

It is remarked by Linmeus that aqua- 
tic plants have their lower, and moun- 
tainous ones their upper, leaves most 
divided, by which they better resist the 
action of the stream in one case, and of 
wind in the other- Probably these ac- 
tions are in some measure the causes of 
such configurations. 

Palmatum^ f. 65, palmate, cut into several 
oblong, nearly equal segments, about half 
way, or rather more, towards the base, 
leaving an entire space like the palm of 
the hand, as Passijlora cceruleoy Curt. 
Mag. t, 28. 

Pinnatijidumy f, 66, pinnatifid, out trans- 
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versely into several oblong parallel seg- 
ments, in Ipomopsisf Exot. Bot. 1. 13, 
14, Bimias Cakile^ Engl. Bot. ^.231, Le- 
pidium didtjmnni^t. 248,petraimf #.111, 
and Myriophyllum verticillatiim, t. 218. 

Bipinnatijidttm, f. 67, doubly pinnatifid, as 
PapaverArgemonCy #.643, oxidEriocalia 
major, Exot. Bot. #.78. 

Pectinatuniyf. 68, pectinate, is a pinnatifid 
leaf, whose segments are remarkably nar- 
row and parallel, like the teeth of a comb, 
as the lower leaves of Myriophyllum 
vcrticillatum, and those of Hottonia 
poliistris, Engl. Bot. t. S64. 

In<£quale, f. 69, unequal, sometimes called 
oblique, when the two halves of the leaf 
are unequal in dimensions, and their 
bases not parallel, as in Eucalyptus 
reshiifera, Exot. Bot. i. 84, and most 
of' that genus, as well as of Begonia. 

. The Terminations of Leaves are various. 

Folium truncatum,/. 49, an abrupt leaf, has 
the extremity cut as it were, by a 
transverse line, as Liriodendrum tuUpi- 
fera. Curt. Mag. t. 275. 
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Prmnorsumy f. 70, jagged-pointed, very 
blunt, witli various irregular notches, as 
in Dr. Swartz’s genus Acrid cs^ compre- 
hended under tire Pp^idendruni of Lin- 
rueus. See P. tesHellaium, llo.ib. PI. 
of Coromandel^ t. 4‘2, and pricmorsum, 
t. 4i3» 

Iictusum,f.7\, retusc, ending in a broad 
shallow notch, as Itumcx digi/nus, Pngl. 
Bot. i. 910 . 

Bmarginatum,/. 72, emarginate, or nicked, 
having a small acute notch at the summit, 
as the Bladder Senna, Coluica arhorcs- 
cens. Curt. Mag. <.81. 

Obtusuniff. 39, blunt, terminating in a seg- 
ment of a circle, as the Primrose, EngL 
Bot, t. 4, Snowdrop, t. 19? Btfpericum 
quadrangulwny t. 370, and Linum 
catharticum^ t. 382. 

Acutum^f, 31, sharp, ending in an acute 
angle, which is common to a great variety 
of plants, as Ladies’ Slipper, t, 1, Campa^ 
nukt. Trachelium, t. 12, and Linum 
angust folium, t. 381. 

Acuminatum,/. 73, pointed, having a taper 
or awlshaped point, as Arundo Phrag- 
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tnites, t. 401, and Scirpu& mariUmus, 
t. 542. 

Obtumm cum acumine, f. 74» blunt with 
a small point, as Statice J^imonium^ 
t. 102. 

Mucronatum or Cmpidatum, f. 75, shajp- 
pointecl, tipped with a rigid spine, as in 
the Thistles, t. 107, t. 386, See., Rus- 
cus acideatus, t. 360, and Melaleuca 
nodosa, Exoi. Rot. t. 35. 

Cirrosum, f. 76, cirrose, tipped with a ten- 
dril, as in Gloriosa superha, Andr. 
Repos, t. 129 . 


6. The different Margins of Leaves are cha- 
racterized as follows. 

Folium iniegtrrimwn, f. 39, an entire leaf, 
as in the Orchis and Lilv tribe, as well as 
Folygala vulgaris, Engl. Bot. t. 76, 
Daphne Laureola, t. 119, &c. 

This term is opposed to ail kinds of 
teeth, notches, or incisions. It regards 
solely the margin of a leaf ; whereas in- 
tegrum, p. 152, respects its whole shape,, 
and has nothing to do with the margin. 
English writers who translate the one 
entire, and the other very entire, are 
therefore incorrect. 
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Spinosuntyf. 77 j spinous, beset with prickles, 
as Carduus lanceolatus, U 107, and 
Mryngium campestrCi t. 57- The veins 
are spinous in Solanum PyracanthOf 
Exot. Boi. t. 64, &c. 

Jnermey f. 71, unarmed, is opposed to 
spinous. 

Ciliatuniyf. 78, fringed, bordered with soft 
parallel hairs, as Galium cruciatum, 
Engl. BoL 1 . 143. 

Cartilagineum, cartilaginous, hard and 
horny, as Saxifraga callosa, Dicks. 
Dr. PI. n. 63. 

Dental inn, f. 79, toothed, beset with pro- 
jecting, horizontal, rather distant teeth 
ofits own substance, as 
Engl. Bot. t. \G5, Hypochceris maculata, 
t. 225, and the lower leaves of Centaurea 
Cyanus, t. 277 ; also Nympkcea Lotus, 
Curt. Mag. t. 797 • 

Sp'ratum, f. 80, serrated, when the teeth 
are sharp, and resemble those of a saw, 
pointing towards the extremity of the 
leaf. Examples of this are frequent, as 
Urtica, t. 148 and 1236, Rosa, i. 992, 
&c., Comarum palustre, 1 . 172, and Se- 
necio paludosus, t. 650; also Dillenia 
indica, Exot. Bot. t. 2. Some leaves 
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are ddubly serrated, duplicato-serrata, 
having a series of smaller serratures in- 
termixed with the larger, as Mespilus 
grandiflorUf t. 18, oxid Campanula Tra- 
cheltunif Engl. Bot. 1. 12. 
Serruldtum^f. 63, minutely serrated, is used 
when the teeth are very fine, as in' Poly- 
gonum amphibium, t. 436, and JBm- 
pleurum serrulatumi Exot. Bot. t. 63. 
Crenatum, f. 81, notched, or crenate, when 
the teeth are rounded, andnot directed to- 
wards either end of the leaf, as in Ground- 
Ivy, Glechoma hederacea, t. 853, Chry- 
sosplenium^ t. 34 and 490, and Sib- 
thorpla europaa, t. 649* In Saxifraga 
Geum, t. 1561, the leaves are sharply 
crenate. In the two British species of 
Salvia, 1 . 153 and 154, the radical leaves 
are doubly crenate, f. 82.' 

Erosum, f. 83, jagged, irregularly cut or 
notched, especially when otherwise divid- 
ed besides, as 'mSenecio squalidus, t.600, 
Bepandum,/. 84, wavy, bordered with nu- 
merous minute angles, and smallsegments 
of circles alternately, as Menyanthes 
nymphaoides, t. 217, and Inula dysen- 
t erica, t. 1115. 

M 2 
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Giemduhsum, glandular, as Hypericum 
mmfuHum, t. 371, and the Baydeaved 
Willow, Salix pentandra. 

Revalutum, revolute, when the margin is 
turned or rolled backwards, as Andro- 
meda poUfoUa, t. 713, and Tetrathcca 
glandulosa, Exot. Bot. 21. 

Linnaeus seems originally to have ap- 
plied this term to the rolling of the 
whole leaf backwards, as in Solidago 
Firgaurea, Engl. BoL t. 301, meaning 
to use the expression margine revohitum 
when tire margin was intended ; but 
this latter case being extremely frequent 
and the other very rare, he fell into the 
practice of using revolutum simply for 
tlie margin. 

Involutum, involute, the reverse of the pre- 
ceding, as in FinguiculOj. t. 70 and 
145. 

Conduplicatum, folded, when the margins 
are brought together in a parallel di- 
rection, as in Roscoea purpurea, Exot.. 
Boi. 108. 

7. Terms expressive of different kinds of sur- 
face, applying equally to the leaf and to 
the stem, have been already explained,. 
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p. 124. To these may be added the fol- 
lowing, chiefly appropriated to leaves. 
J^unctatum, dotted; either superficially as 
in Rhododendrum punctatum^ Andr. 
Repos, t. 36, and Melaleuca linari~ 
folia, Exot. Rot. t. 56 ; or through the 
substance, as in Hypericum perforatum, 
Engl. Rot. t. 295, and the whole na- 
tural order to which the Orange and 
Lemon belong. 

Rugosum, rugged, when the veins are 
tighter than the surface between them, 
causing the latter to swell into little 
inequalities, as in various species of 
Sage, Salvia. See Flora Greeca ; also 
I'eucrium Scorodonia, Engl. Rot. 1 . 1543. 
Rullatum, blistery, is only a greater de- 
gree of the last, as in the Garden Cab- 
bage, Rrassica oleracea, 

EUcatum, f. 85, plaited, when the disk of 
the leaf, especially towards the margin, is 
acutely folded up and down, as in Mal- 
lows, wad Alchemilla vulgaris, Engl. Rot. 
t. 597, where, however, the character 
is but obscurely expressed. 
Undulatum,f. 86, undulated, when the disk 
near the margin is waved obtusely up and 
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down, as Reseda lutea, t, 321, and 
Ixia crispa (more properly undulata*) 
Curt. Mag. t. 599- 

Crispum, f. 87j curled, when the border of 
the leaf becomes more expanded than the 
disk, so as to grow elegantly curled and 
twisted, which Linnaeus considers as a 
disease. Malva crispa ^ Ger. em. 931, 
is an example of it, and may probably 
be a variety of M. verticillata, Jacq, 
Hort. Vind. v. 1. t. 40, 

Coneavum, hollow, depressed in the middle, 
owing to a tightness in the border, as 
Cyamus NelumbOf Exot. Rot. t. 32. 

Venosum,/. 88, %’^einy, when the vessels by 
which the leaf is nourished are branched, 
subdivided, and more or less prominent, 
forming a network over either or both 
its surfaces, as Cratagus, or rather 
Pyrus, torminaliSf Engl. Rot. i. 298, 
and Verbascum Lychnitis, t. 58. 

’Nervosum,/. 89, or cost at urn, ribbed, when 
they extend in simple lines from the base 
to the point, as 'mCypripedium Calceolus, 
1. 1, the Convallaria, t. 279 and 280, 
Stratiotes alismoides, Exot. Rot. i. 15, 

* Salisl, Hort. 37 . 
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and ^oxhurghia viridijlora, t. 57. The 
greater clusters of vessels are generally 
called nervi or costa, nerves or ribs, and 
the smaller vena, veins, whether they 
are branched and reticulated, or simple 
and parallel. 

Aveniim, veinless, and enerve, ribless, are 
opposed to the former. 

Trinerve,/. 90, three-ribbed, is applied to a 
leaf that has three ribs all distinct from 
the very base, as well as unconnected 
with the margin, in the manner of those 
many-ribbed leaves just cited, as Blakea 
trinervis*. Curt. Mag. t. 45 i. 

Basi trinerve, f. 91» three-ribbed at the 
base, is when the base is cut away close to 
the lateral ribs, as in Burdock, Arctium 
Lappa, Engl. Hot. t. 1228, Tussilago, 
t. 430 and 431, and the Great Annual 
Sunflower. 

Triplinerve,f. 92, triply-ribbed, when a pair 
of large ribs branch off from the main 
one above the base, which is the case in 

♦ Authors incorrectly use the termination trinervius, 
trinervia, &c. for the more classical trinervis, trinerva 
tnervii, enerve. 
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mtijiy species of Sunflower or Helian- 
ihm, Lau 7 ‘us Cmnamomwn and Cam- 
phora, as well as Blakea triplinervis, 
Autdet Guian. t. 210 . 

Coloratum^ coloured, expresses any colour 
in a leaf besides green, as in Aruin bi- 
color, Curt. Mag. t. 820 , Amaranthus 
tricolor, and others of that genus, Jus- 
ticia picta, Hedt/sarum pictiim, Jacq, 
Ic. Rar. t, 067, Tradescantia discolor, 
Sm. Ic. Rict. t. 10 , Pulmonaria offici- 
nalis, Engl. Dot, t, 118 . 

Variegatum, variegated, is applied to a 
sort of variety or disease, by which 
leaves become irregulaady blotched with 
white or yellow, like those of Striped 
Grass, A r undo color ata, FI. Brit. ; as 
also the Elder, the Mentha rotundifolia, 
Engl, Bot. t. 446, and the Aucuha ja- 
ponica, which last is not known in owf 
gardens in its natural green state. 

Jiudum, naked, implies that a leaf is desti-, 
tute c f all kinds of clothing or hairiness, 
as in the genus Orchis. Nudus applied 
to a stem means that it bears no leaves, 
and to a flower that it has no calyx, 
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8. The followuig term-i exprtss the salxstancet 
peculiar configuration, or any other re- 
maining circuruKtances of leaves, not al- 
ready explained. 

J'<emj/’.93,cylindrical,a* thoseof Concilium 
gihbosiim, White s Voyage^ t. 22. 2 ; 

see L avanillcs leones., t, 533, and 
534« 

Semicylindraceum, f. 94, semicylindrical, 
flat on one side, as Sahola fruticosa, 
Mngl. Hot. i. 63.5, and Chenopodium 
maritimum, t. 633. 

Subulatum,f. 95, awlshaped, tapering from 
a thickish base to a point, as Sahola Kali, 
t. 634. 

Tnbulosum, tubular, hollow within, as A l~ 
Hum Cepa, the Common Onion. The 
Jeaf of Lobelia Dortmanna, Engl, Eot, 
t. 140, is very peculiar in consisting of 
a double tube, f, 96. 

Carnosum, f, 98, fleshy, of a thick pulpy 
substance, as in all those called succulent 
plants, Crassula lactea, Exot. Bot. t, 33, 
Aloe, Sedum, Mesembryantliemum, &c. 
3ee Sempervivum tectorum, Engl. Eot, 
t. 1320. 

Gibtnm, gibbous, swelling on one side or 
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both* from excessive abundjince of |>ulp» 
as Aloe retma^ Curt. Mag, t. 455. 
Compressum,f. 98, compressed, flattened 
laterally, as Mesembryanthemum uncina~ 
ivm^ Dill. Elth. t. 193, and acinaci- 
Jbrme, 211. 

Depressum, depressed, flattened vertically, 
as ilf. lingiiiforme,t. 183—185. See p. 148. 
Canaliculatum, f. 97 i channelled, having a 
longitudinal furrow, M.pugioniforme^ 
t. 210, Plantago maritima, Engl. Bot. 
t, 175 , and Narcissus poeticuSy t. 275. 

Carinatum, keeled, when the back is lon- 
gitudinally prominent, as Narcissus hi'- 
Jlorus, t. 276 . 

Ensiforme, sword-shaped, is a two-edged 
leaf, tapering to a point, slightly convex 
on both surfaces, neither of which can 
properly be called upper or under, as in 
most of the genus Jris. See Curt. Mag. 

/. 671, #. 9, &c., and FI. Grac. t.39 
and 40. 

Anceps, two-edged, is much the same as 
the last. 

Acinaciforrne, scimitar-shaped, compress- 
ed, with one thick and straight edge, 
the other thin and curved, as Mesem-~ 
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br^anthemum acmactforme above men- 
tioned. 

Dolabriforme,f. 98, hatebet-shaped, com- 
pressed, with a very prominent dilated 
keel, and a cylindrical base, as M, dola- 
hriformCt Dill. Elih. t. lQ\,Curt. Mag. 
t. 32. 

These two last terms might well be spared, 
as they seem contrived only for the plants in 
question, and indeed are not essentially di- 
stinct from each other. 

Trigonum,f. 99, three-edged, having three 
longitudinal sides and as many angles, 
like M* deltoides. Dill. FJth. f. 195, 
Linn. Phil. Bof. f. 1, f. 58. Linnajos 
has erroneously referred to this figure to 
illustrate his term ddtoides ; misled, as 
it should seem, by the name of the plant 
to which it belongs ; but his definition 
is foreign to the purpose, see p. 155, 
and alludes to the outline of a flat leaf. 

Triquetrum differs from trigonum only in 
being used by Linnaeus for a three-sided 
awl-shaped leaf, as M. emargmatum. 
Dill. Elth. 1 . 197,/’* 250, and bicolorum, 
t. 202, also Saxifraga burseriana, 

Tetragonum^f, 100, four-edged , having four 
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prominent angles, as Iris tuberosa, FI. 
Grcec. f. 41. 

Lingulatnm, tongue-shaped, of a thick, 
oblong, blunt figure, generally cartila- 
ginous at the edges, as Mesembryan- 
themum linguiforme^ Dendrobium Un~ 
guiforme, Fxot. Bot. t. 11, and several 
species of Saxifraga, as S. Tnvtata,Curt. 
Mag. i. 35 1, S. Cotyledon^ See. 

M^mbranaccum, membranous, of a thin 
and pliable texture, as in Aristolochia 
Sipho, t. 534, liubiis odoratus,, i. 323, 
Magnolia purpurea^ t. 390, Sec. 

Coriaceunii leathery, thick, tough and 
somewhat rigid, as Magnolia grandi- 
jiora, and Hydrangea hortensis, Sm. Ic. 
Fict. t. 12, Curt. Mag. t. 438. 
«Sc»iperu?rens, evergreen, permanent through 
one, two, or more winters, so that the 
branches are never stripped, as the Ivy, 
the Fir, the Cherry Laurel, the Bay, &c. 

Jleciduum, deciduous, falling olF at the 
approach of winter, as in most European 
trees and shrubs. 

Alienatum,f. 101 , alienated, when the first 
leaves of a plant give place to othera 
totally different from them and from the 
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natural habit of the genus, as in many 
of New Holland ; see M. ver- 
ticillata. Curt. Mag. f. 11.0, and m?/r- 
tijblia, t. 302 ; also J.nilnjrns Nissoliut 
Engl. Bof. t. T 1 ?. The gernunatiun 
of this last pl'ant requires investigation, 
for if its first leaves be pinnated, it is 
exactly a parallel case with the New 
Holland Mimo%:c*. 

Cucullutum,f. 102, hooded, when the edges 
meet in the lower part, and expand in the 
upper, as those of the curious genus 
Sarracenia. See Cart. Mag. t. 780 and 
849j and S. adunca\,Exot. Bot. t. 53. 

Appendiciilatum,f. 103, furnished with an 
additional organ for some particular pur- 
pose not essential to a leaf, as Dioncea 
muscipida. Curt. Mag. t. 785, cultivated 
very successfully by Mr. Salisbury, at 
Brampton, whose leaves each terminate 
in a pair of toothed irritable lobes, that 
close over and imprison insects ; or Nc- 
penthes distillatoria. Humph. Amboin, 
V. 5. t. 59» f. 2, the leaf of which bears 
a covered pitcher, foil of water. Aldro- 

* See p. 516, Note, 

a 
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vanda vesiculosa, and our Uiricularia, 
Engl. Bot. t. 253, 254, have numerouB 
bladders attached to the leaves, which 
seem to secrete air, and float the plants. 

Many of the preceding terms applied to 
leaves are occasionally combined to express a 
form betv'ecn the two, as ovato-lanceolatum, 
lanceolate inclining to ovate, or elliplico-lan^ 
ceolatum, as in the Privet, Engl. Bot.t.l64i. 
When shape, or any other character, cannot be 
precisely defined, sub is prefixed to the term 
used, as subrotundum, roundish, subsessile, 
not quite destitute of a footstalk, to which is 
equivalent subpetiolatum, obscurely stalked. 
By the judicious hse of such means, all ne- 
cessary precision is attained. It is to be 
wished that authors were always uniform and 
consistent, at least with themselves, in the 
application of terms ; but as Linnaatus, the 
father of accurate botanical phraseology, very 
frequently misapplies his own terms, it is 
perhaps scarcely to be avoided. I have ob- 
served botanists most critical in theory, to 
-be altogether deficient in that characteristic 
phraseology, that power of defining, which 
bears the stamp of true genius, and which 
6 
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renders the works of Linnasus so luminous in 
despite of incidental errors. Perhaps no 
mind, though ever so intent on the subject, 
can retain all the possible terms of descrip- 
tion and their various combinations, for ready 
use at any given moment. There are few 
natural objects to which a variety of terms 
are not equally applicable in description, so 
that no two writers would exactly agree in 
their use. Neither is Nature herself so con- 
stant as not perpetually to elude our most 
accurate research. Happy is that naturalist 
who can seize at a glance what is most cha- 
racteristic and permanent, and define all tliat 
is essential, without trusting to fallacious, 
though ever so specious, distinctions ! 

9 . Folia composita, compound leaves, consist 
of two or any greater number of foliola^ 
leaflets, connected by a common footstalk. 
Folium articulatum, f. 104, a jointed leaf, 
is when one leaflet, or pair of leaflets, 
grows out of the summit of another, with 
a sort of joint, as in Fagara tragodesn 
Jacq. Amer. t. 14. 
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Digitatum^f. 22, digitate or fingered, when 
several leaflets proceed from the summit 
of a common footstalk, as PotentiUa 
tterna, Engl. Bot. t. 57, reptans, t. 862, 
and Alchetnilla alphia, t. 244. 

Binattan, /. 103, binate, is a fingered leaf 
consisting of only two leaflets, as in 
Zygophpllum, Curt. Mag. t. 372. 

Ternatum,f. 106, ternate, consists of three 
leaflets, as Fagonia cretica, t. 241, and 
the genus Trif blium, Trefoil. See Engl. 
Bot. t. 190, &c. 

Qiiinatum, quinate, of five leaflets, as 
PotentiUa alba, t. 1384, reptans, 
U 862, &c. 

Pinnatum, pinnate, when several leaflets 
proceed laterally from one footstalk, 
and imitate a pinnatifid leaf, p. 158. 
This is of several kinds. 

cum impart, f. i l6, with an odd, or termi- 
nal, leaflet, as in Roses, and Elder, also 
Polemoniurn cceruleum, Engl. Bot. 1. 14, 
and liedysarnm Onobryclm, t. 96. 

cirrostim, f. 1 1 5,withatendril, whenfurnisli- 
ed w ith a tendril in place of the odd leaf- 
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let, as the Pea and Vetch tribe ; Pisum 
maritimum, 1 . 1046, Lathyrus pakistris, 
f. 16‘9, Vida sativa^ t. 334. 
abruptif f. 101, abruptly,- without either a 
terminal leaflet or a tendril, as Cassia 
Chamcecrista^ Curt. Mag. 1 . 107, and the 
genus Mimosa. See M. pudica, the Com- 
mon Sensitive-plant. This form of leaf is 
much more uncommon than the impari- 
phmaium, and we have no perfect ex- 
ample of it among Biitish plants. The 
nearest approach to it is the genus 
Orobus, whose leaves have only the ru- 
diments of a tendril. A truly wonder- 
ful variety of the Qrohus sylvaticusy 
JEngL Bot. t. .518, with large simple 
letxves, has been found in Wales. 
opposite, oppositely, when the leaflets are 
opposite, or in pairs, as Saint-foin, t. 96» 
Roses, Siam angustifoiiufn, t. 139, &c. 
aJternatim, alternately, when they are 
alternate, as View dumttorum { Cracca 
sylvatica) Riv. Pent. Irr. i. 51, and 
occasionally in our V. sativa, lutea, &cc, 
interrupt€, f. 107, interruptedly, when the 
principal k^ets are ranged alternately 

N 
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with an intermediate series of smaller 
ones, as Spiraa Filipendula, Engl. Bof. 
t. 284, S. Ulmaria^ t. 960, and Poteniilla 
anserina, f. 861. 

articulate., jointedly, with apparent joints 
in the common footstalk, as Weinmannia 
pinnata. 

decursive, decurrently, when the leaflets 
are decurrcnt, as Erijngiuyn campestre, 
Engl. Bot. t. 57, and Foteniilla fruti- 
eosa, t. 88, 

hjrato, f. 108, in a lyrate manner, having 
the terminal leaflet largest, and the rest 
gradually smaller as they approach the 
base, as Eri/sbyium prcecox, t. 1129, 
and, with intermediate smaller leaflets, 
Geum rivule, t. 106 ; also the Common 
Turnip. Such leaves are usually denomi- 
nated lyrate in common with those pro- 
perly so called (whose shape is simple, and 
not formed of separate leaflets) ; nor is 
this from inaccuracy in botanical writers. 
The reason is, that these two kinds of 
leaves, however distinct in theory, an* 
of all. leaves most liable, to run into each 
otl.<er,. even on the same plant, exam- 
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pies of which are frequent in the class 
Tetrach/n atnia. 

vertidllato, f. 109, in a whorled manner^ 
the leaflets cut into fine divaricated seg- 
ments embracing the footstalk, as Siam 
verticillatnm, Fi. Engl. Bot.t. 395. 

yluricnlattim,f. 110, an auricled leaf, is fur- 
nished at its base with a pair of leaflets, 
properly distinct, but occasionally liable 
to be joined with it, as Salvia triloba, 
FI. Grecc. t. 17, and Dipsacus pilosus, 
Engl. Bot. t. 877* Linntcus in the last 
example uses the term appcndiculntum, 
which is correct, but superfluous, and I 
have therefore ventured to apply it 
somewhat difl'erently, p. 173. 
ilonjugatiim, f. 105, conjugate, or yoked, 
consists of only a pair o^pinme or leaflets, 
and is much the same as hinaium. In- 
stances of it are in the genus Zijgophifl- 
him, whose name, equivalent^’to Yoke- 
leaf, expresses this very character ; also 
in Lat/n/ru.'s sylveslris, Engl. Bot. f. 805, 
and latifolius, t. 1108. Bijugnm, fri~ 
jugum, (pmdrijugim, midttjvgum, &c., 
express particular numbers of pairs 
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,of leaflets, and are used for that pur- 
pose where such discrimination is requi- 
site for specific characters, as in Mimosa. 
. The diiferent degrees in which leaves are 
compounded are thus distinguished, 
■without any reference to the mode. 

CompQsitum, f- 111, simply compound, as 
in the above instances. 

Decompositwn,/. 112^, doubly compound, 
as Aihamanta Libauotis, Engl. Bot. 
t. 138, Mgopodmm Podagraria, 940, 
and Fumaria claviculata, t. 103. 

SupQ'adticompositum, /". 113, thrice com- 
pound, or more, asCaucalis Anthriscus, 
t. 987, C. daiicoides, t. 197, and Buniura 
flcxuosuni, t. 988. But 

Bigemiimtum, twice paired, as Mimosa 
Unguis cati, Plum. Ic. t.4i ; and terge- 
minatum, thrice paired, as M. terge- 
niina ; also 

Biteniatumt f. 112, twice ternate, as jE go- 
podium, Engl. Bot. t. 940 ; triternaUm, 
thrice ternate, as Fumaria liUeo, t.588; 
and 

* LinnEcus, in Phil. Bot. 47, gives an erroneous defi- 
nition of this term, which does not accord with bis own 
use of it. Professor Martyn has rightly defined it. 
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Bipinnatum, doubly pinnate, tripinna- 
ium, triply pinnate, of which examples 
have just been given : all apply to the 
mode, as well as ibe degree, in which 
leaves are compounded. 

Bedntum^ f. 114, pedate, is a peculiar kind 
of leaf, being ternate, with its lateral 
leaflets compounded in their fore part, as 
Helleborus foetidm, Bngl. Bot. t. 6 13, 
and H.niger, Curt. Mag. t.3. There 
is an affinity between a pedate leaf and 
those simple ones which are three-ribbed 
at the base, p. IG 7 . See also the dis- 
position of the lateral veins in Aristolo- 
c/iia Clcmatitis, Engl. Bot. t. SQS. 

In compounding the foregoing terms we 
must take care not to express a contradiction. 
Thus the leaves of many Mimma:, as the 
purpurea, Andr. Repos, t. 372, and sensi- 
tiva, are conjugata pinnata, conjugate in 
the first instance, pinnate in the next, not 
coujugato-phmata,' of an intermediate nature 
between conjugate and pinnate, which is im- 
possible. Neither are the leaves of Miuiosa 
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pndica digitato-phiiiata, for there is no me- 
dium between the two terms ; but they are 
digitate, or composed of leaflets proceeding 
from the top of a common foot-stalk, and 
those leaflets are pinnate. On the other hand 
ovato-lanceolatum, lanceolate approaching to 
o\atc, or dUptico-Ianceolatum, approaching 
to elliptic, as in the Privet, JLngl. Bot. t. 7f>4, 
already mentioned, whose leaves often assume 
that shape, are easily understood. 
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or TIIK i'UNCTlONS OP LPAVP.S. 

The knowledge of the functions of leaves, 
and their real use with regard to the plant, is a 
curious branch of vegetable physiology, which 
made but a slow progress long after the na- 
ture of many other parts had been deeply 
scrutinized and thoroughly explaij)ed. 

C'cesalpinus (IJe Platitis, p. 0.) thought 
leaves merely a clothing, or a protection 
aijainst cold and heat. He concedved that 
the rays of the sun, being moderated in 
passing through them, were pr(?vented from 
acting too violently on the fruit and young 
buds. “ Accordingly,” says he, “ many 
trees lose their leaves in autumn, when 
their fruits are perfected, and their buds 
hardened, while such as retain the fruit 
long, keep also their leaves ; even till a new 
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crop is produced, and longer, as in the Fir, 
the Arbutus, and the Baji. It is reported 
that in hot climates, where there is almost 
perpetually a burning sun, scarcely any 
trees lo,se their leaves, because they require 
them for shade.” Cassalpinas goes on to 
show that leaves proceed from the bark, with 
some remarks on the pith, (in which we may 
trace the origin of the Linnaean hypothesi.s 
of vegetation,) but which are now superseded 
by more accurate inquiries. 

The above is certainly a very small part of 
the use of leaves. Yet the observations of 
this writer, the father of botanical philosophy 
among the moderns, are so far correct, that 
if the leaves of a tree be stripped off, the 
fruit comes to nothing, which is exemplified 
every year in Gooseberry bushes devoured by 
caterpillars ; and though the fruit-trees of 
wrm climates, partly naturalized with us, 
Grapes atul Peaches for instance, ripen their 
fruit sooner perhaps if partially deprived of 
their leaves, yet if that practice be carried 
too fhr, the fruit perishes, as gardeners who 
tried it soon discovered. The White Mui-r 
berry indeed, cultivated in the south of Eu-, 
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fope for the food of silkworms only, bears 
•wonderfoliy the loss of its foliage three or 
four times a yei^r. How far the fruit is in-* 
jured nobody thinks it worth while to in- 
quire, as it is never eaten, but it certainly 
does not fail off prematurely. 

That Leaves imbibe and give out moisture 
has been long known, this being one of the 
most obvious facts belonging to them. Dr. 
Hales thought they might probably imbibe 
air ; but since his time more certain disco- 
veries have been made concerning this point, 
as well as the effects of light upon leaves, 
which also did not escape the consideration 
of that great philosopher. All these subjects 
wc sllall mention in their turn. 

That Leaves give out moisture, or are o - 
gans of insensible perspiration, is proved by 
the simple experiment of gathering the leafy 
branch of a tree, and immediately stopping 
the wound at its base with mastick, wax, or 
any other fit substtince, to prevent the ef- 
fusion of moisture in that direction. In a 
very short time the leaves droop, wither and 
are dried up. if the same branch, partly 
faded, though not dead, be placed in a very 
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damp cellar, or immersed in water, the leaves 
revive, by which their power of absorption is 
also proved. Hence the use of a tin box to 
travelling botanists, for the purpose of re- 
straining the evaporation of plants, and so 
ju'cscrving them fresh for some days till they 
can be exatnined, as well as of rtviving faded 
plants, if the inside of tlie box be moistened 
before they are shut up in it. 

Dr. Hales found that a jdaut of the Great 
Annual Sunflower, Jleliaiiilnis aiinuun, lost 
1 lb. 14 oz. weight in the course of twelve 
hours in a hot dry day. In a dry night it 
lost about 3 oz.; in a moist night scarcely 
any alteration was observable, but in a rainy 
night it gained 2 or 3 oz. The surface of 
the plant compared with that of its roots 
was, as nearly as could be calculated, in the 
proportion of five to two ; therefore the roots 
must have imbibed moisture from the earth 
of the pot in which t he plant grew, and which 
was all previously weighed, in the same pro- 
portion of live to two, othenvise the leaves 
would hav^e faded, llie same experiment 
was made on the Vine, the Cabbage, &c., 
with various results as to the exact degree of 
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perspiration, but all proving it to be con- 
siderable. Evergreens are found to perspire 
much less than other shrubs. 

The state of the atmosphere has a great 
effect on the rapidity of this perspiration. 
Practical botanists know how much soom.T 
plants lade, and haymakers expeidcnce how 
much faster their work is done, seme days 
than oU’.ers, and those days are by no means 
alway s the most sunny. In a hot dry day 
}>lants are often exliausted, so as to droop 
very much towards (^vening, especially in the 
dry unshohored bed of a garden. Such as 
have fle.shy roots, indeed, have a singular 
power of resisting drought, which has already 
])ecn explained p. 11.3. Succulent plants, 
destined to inhabit sunny rocks, or sandy 
deserts, imbibe with the greatest facility, 
and perspire very sparingly. Is,vergreens tire 
not generally v(!ry succulent, but their cuti- 
cle appears to be constructed like that of 
succulent plants, so as to allow of little eva- 
poration. The Cornelian Cherry, wlio.se im- 
mense perspiration we have recordod, p. 0’8, 
has a thin dry leaf, capable of holding very 
little mci.<^turc. 
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The nature of the liquor perspired has been 
already noticed, p. 68. In hot weather it 
has been observed by Hales, Du Hamel and 
Gnettard to partake occasionally of the pe- 
culiar scent of the plant that yields it, but in 
general the odorous matter is of too oily a 
nature to be combined with it. 

The sensible perspiration of plants is of 
various kinds. When watery, it can be con- 
sidered only as a condensation of their in- 
sensible evaporation, perhaps from some sud- 
den change in the atmosphere. Groves of 
Poplar or Willow exhibit this phsenomenon, 
even in England, in hot calm weather, when 
drops of clear w’ater trickle from iheir leaves 
like a slight shower of rain. Sometimes it is 
of a saccharine nature, as De la Hire ob- 
served in Orange trees ; Du Hamel Arh. 
V. 1. 1.50. It is more glutinous in the Ti/ia 
or Lime-tree, more resinous in Poplars, as 
well as in Cis u% creiicus, from which last the 
resin called Labdanum is collected, by beat- 
ing the shrub with leather thongs. Sew 
Tournefort's Voyage, 29. Ifi the Fraxinella, 
Dictamnus albus, it is a highly inflammable 
vapour. Ovid has made an elegant use of the 
8 
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resino’is exudation of Lombardy Poplars^ 
Populiis dilatatUt Ait.Hort. Kew. t). 3. 406, 
which he supposes to be the tears of Phaeton’s 
sistersywho were transformed into those trees. 
Such exudations must be considered as effu- 
sions of the peculiar secretions; for it has 
been ol)served that Manna may be scraped 
from the leaves of Fraxinus Ormis, FI. Grcec. 
t. 4, as well as procured by incision from its 
stem.. They are often perhaps a sign of un- 
bealthiness in the plant; at least such ap- 
pears to be the nature of one kind of honey- 
dew, to which the Beech m particular is sub- 
ject, and which, in consequence of an un- 
favQurable wind, covers its leaves in the form 
of a sweet exudation, similar in flavour to 
the liquor obtained from its trunk. So like- 
wi.se the Hop, according to Linnaeus, Faiin. 
Succ. 305, is affected with the honey-dew,, 
and its. flowers rendered abortive, in conse- 
quence of the attacks of the caterpillar of the 
Ghost Moth, Fhalixna liu?uuli, upon its 
roots. In such case the saccharine exudation 
must decidedly be of a morbid nature 

* I ilo not mean to dispute the accuracy of Mr. Cur- 
tis’s excellent paper^ TV. of Linn* Soc\ v* written to 
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That wax is also an exudation I’roin the leaves 
of plants, appears from llio experiments rc> 
corded by Dr. Thomson in bis Chemisin/i 
V. 4 . 298, and it has been long ago asserted 
that wax inay easily be gathered from the 
leaves of lloscmary. On this subject I liave 
not made any experiments to satisfy ray-* 
self. 

\Vitb respect to the absorbing power of 
leaves, the best observations that have been 
made are those of Bonnet, recorded in the 
beginning of bis liechcrcJtcs sia' /'Uynge des 
Feui/ks. Ills aim was, by laying leaves of 
various [ilants upon the top of a jar of water, 
some with their upper, and others of, the 
same species with their under, surfaces ap-* 
plied to the water, to discovcir in which situa- 
tion the leaves of each plant continued longest 
in iK^allh and vigour, and also how far dif- 
feivut species difRu’ed from each other in this 
respect. I'he results were in many instance* 
highly curious. 

Of fourteen herbaceous plants tried by this 

prove honcy-dew to he the cl-og of Jphidec. I only 
contend that there are more ,tb;in one kind cf hor.fv- 
dew. 
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pbilosopiier, six lived nearly as long with 
one surface applied to the water as with the 
other ; these were the common A rum macu- 
lotian, the French Bean, the Sun-dower, 
Cabbage, Spinach and the Small Mallow. 
By the last I presume is meant Malva ro- 
tundifolia, Eng/. Bot. t. 109h\ Six others. 
Plantain, White Mullein, the Great Mallow' 
(probably M. sylvestris, t.dll), the Nettle, 
Cock’s-comb, and Purple-leaved Amaranth 
(probably Amaranthiis liypocJtondriaciis), 
lived longest with their upper surface laid 
upon the water. The Nettle lived but three 
weeks with its under surface on the water, 
and about two months in a contrary position. 
The Mullein scarcely survived live or six 
days, and the Amaranth not a week, in the 
first-mentioned posture, while the leaves of 
the former remained in vigour about live 
weeks, and of the latter three months, when 
their upper surfaces imbibed the water. 
Marvel of Peru and Balm, the two remain- 
ing plants of the fourteen on winch tlie ex- 
periment was made, had also an evident ad- 
vantage in receiving that fluid by their upper 
surfaces. The leaves of some of the above 
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specie* were found to thrive better wben ^eir 
stal s only were immersed in water, than 
■wl en either of their sides was supplied with 
it, and the reverse was ohsei^ able in several 
others ; but the White Mullein, the Plantain 
and the Amaranth survived longer when they 
received the water by their stalk than by 
their under surface, though not so long as 
when it was applied to their upper sides. 

Of sixteen trees tried by Bonnet, the Lilac 
and the Aspen, Popnlus tremulay were the 
only leaves that seemed to imbil>e M-ater 
equally well by either surface, whilst all the 
others evidently succeeded best with their 
under sides laid upon the water, being in 
that respect the reverse of herbaceous plants. 
Of these the White Mulberry leaf was the 
most remarkable, not living more than five 
days when supplied by the upper surface, 
while such as floated on their backs continued 
in perfection near six months. The Vine, th'e 
Poplar (probably Popnlus nigra), and the 
Walnut, were no less remarkable, for fading 
almost as soon, when fed by their upper sur- 
face, as when left without any W'ater at all. 
Many of the other trees imbibed water as 
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well, or better, by their foot-stalks as by 
their upper suriaces. Hazel-nut and Rose 
leaves, when laid with their backs upon the 
water, imbibe sufficiently to nourish other 
leaves on the same branch ; so will one leaflet 
of a French bean supply its neighbour that 
does not touch the water. 

Those who wish to repeat these experi- 
ments should be careful to choose full-grown 
healthy leaves, all as nearly a« possibly of 
the same age and vigour. It is also desirable 
that the precise species of plant should be 
recorded by its scientific name. For want of 
this. Bonnet, who despised method and no- 
menclature, has left us in uncertainty con- 
cerning several of the plants be examined. 
iWe ought to have been accurately informed 
what species of Poplar differed so remarkably 
in its power of absorption from the Aspen, 
another of the sarne genus. We ought like» 
wise to have been told what Sun-flower, what 
Nettle, Amaranth and Mallows were exa- 
mined; for want of which information the 
authority of such experiments is much im- 
paired. 

From the foregoing observations w'e learn 
o 
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the importance of shading and watering plants 
newly removed, cuttings, grafts, &c. and on 
the other hand the benefit of heat and air to 
promote due perspiration and evaporation. 

The perspiration of aquatic plants seems to 
be remarkably copious. Of these some grow 
constantly immersed in the water, as most 
species of PotamogetOTif Pond-weed, Engl. 
Pot. t. 1(58, 297) 376) &C. Their leaves 
are peculiarly vascular, and dry very quickly 
in the air, withering in a very few minutes 
after exposure to it. Their absorbing power 
seems equally great, so that they appear to 
be continually, in their natural situation, im- 
bibing and giving out a quantity of water 
much greater than has been observed in land 
plants. Other aquatics, as the Nymph<s^, 
Engl. Bot. t. 159, 160, float with only the 
upper surface of their leaves exposed to the 
Vir, which surface is so contrived that water 
will scarcely remain upon it. These leaves, 
though |!Xtremely juicy, dry with great ra- 
pidity, as does every part of the plants when 
gathered. It is probable that they imbibe 
copiously by their under sides, and perspire 
by the upper. 
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The oeconomy of the Sarracenia, an Ame- 
rican genus of which we now know four spe- 
cies, and of the East Indian Nepenthes di' 
stillaioria, deserves particular mention. Both 
■ grow in bogs, though not absolutely in the 
water. The former genus has tabular leaves 
which catch the rain like a funnel and re- 
tain it ; at least such is the nature of S. pur-- 
purea. Curt. Mug. t. 849* whose margin 
seems dilated expressly for this purpose, while 
the orifice of the tubular part just below is 
contracted to restrain evaporation. Linnscus 
conceived this plant to be allied in constitu- 
tion to Npmphtsa, and consequently to re- 
quire a more than ordinary supply of water, 
which its leaves were calculated to catch and 
to retain, so as to enable it to live without 
being immersed in a river or pond. But the 
consideration of some other species renders 
this hypothesis very doubtful. S.Jlava*t. 'JSO, 
and more especially S. adunca* Exat. But* 
t. 53, are so constructed that rain is nearly 
excluded from the hollow of thew leav^, and 
yet that part contains water, which seems to 
be secreted by the base each leaf. What 
then is the purpose of this upusaal conlH* 
o 2 
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-vance? An observation communicated tome 
two years ago, in the botanic garden at Liver- 
pool, seems to unravel the mystery. An in- 
sect of the Sphex or Ichneumon kind, as far 
as I could learn from description, was seen 
by one of the gardeners to drag several large 
^es to the Sarracenia adunca, and, with 
some difficulty forcing them under the lid or 
cover of its leaf, to deposit them in the tu- 
bular part, which was half filled with water. 
All the leaves, on being examined, were 
found qflimmed with dead or drowning flies. 
The S. purpurea is usually observed to be 
stored with putrefying insects, whose scent is 
perceptible as we pass the plant in a garden ; 
for the margin of its leaves is beset with in- 
verted hairs, which, like the wires of a mouse- 
trap, render it very difficult for any unfor- 
tunate fly, that has fallen into the watery 
tube, to crawl out again. Probably the air 
ehrolved by these dead flies may be beneficial 
tOi^getetion, and, as hr as the plant is con- 
oemed, its cuidous construction may be de- 


signed to them, while the water is 

to tempt as well as to retain them. 
1t0 or Jokneumnt, an insect of prey, 
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stores them up unquestionably for the food 
of itself or its progeny, probably depositing 
its eggs in their carcases, as others of the 
same tribe lay their eggs in various cater-^ 
pillars, which they sometimes bury after- 
wards in the ground. Thus a double pur- 
pose is answered ; nor is it the least curious 
circumstance of the whole, that an Europsean 
insect should find out an American plant in a 
hot-house, in order to fulfil that purpose. 

If the above explanation of the Sarracenia 
be admitted, that of the Neptnthes will not 
be difficult. Each leaf of this plant terminates 
in a sort of close-shut tube, like a tankard, 
holding an ounce or two of water, certainly 
secreted through the footstalk of the leaf, 
whose spiral-coated vessels are uncommonly 
large and numenms. The lid of this tube 
either opens spontaneously, or is easily lifted 
up by insects and small worms, who are sup- 
posed to resort to these leaves in search of a 
purer beverage than the surrounding swamps 
afibrd. Rumfffiius, who has described and 
figured the plant, says ** vatiotts little worms 
mid insects crawl into the orifice, and., 
ia'tbe tube* axc^t a certain siiiall-'i^!!ii^ 
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or sbrimp, with a protuberant back, some* 
times met with, which lives there.”— € 
have no doubt that this shrimp feeds on the 
other insects and worms, and that the same 
purposes are answered in this iastance as in 
the Sarracenia. Probably the leaves of 
Dimaa mmcipuh^ as well as of the Drosera, 
Engl. Bot. t. 867 — 869, catch insects for a 
similar reason. 

I proceed to consider the effects of Air and 
Light" upon vegetables. 

Dr. Grew, by the assistance of the micro- 
scope, detected a quantity of vesicles full of 
air in the leaves rf plants, as also the spiral- 
coated vessels of their stems, which last he 
and all other physiologists, till very lately, 
considered as air-vessels likewise. Malpighi 
maib the same observations about the same 
time; and as these two acute and laborious 
phUosophers pursued their inquiries without 
an^/mutual coimnumcation, their discoveries 
steem^gthen and confirm each other. Their 
bodes luive iong served as magaziaes of facts 
for lass migtad writers to work with. From 
their remarks {^ynidogii^ have theeteticaUp 
•Ufqiqsed that iea»m imbibed. air* which the 
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spiral vessels were believed to . convej a|i 
through the plant, in carder that it might ac% 
on the sap as it does on the animal blood. 
The analogy thus uoderetood was not correct, 
because air is conveyed no further than the 
lungs of animals ; but without this hypothesis, 
no use could be found for the supposed longi- 
tudinal ai/’-vessels. 

The observations of Dr. Hales come next 
in order to those of Grew and Malpighi. By 
means of the air-pump, an instrument much 
in use in his time. Hales obtained abundance 
of air from every part of the vegetable body^ 
as well as from recently extracted sap. Plants 
were found to perish very soon in an ex- 
hausted receiver. Some of this great man^s 
experiments, however, require to be received 
with caution. He rightly remarked that 
was not only taken in by plants very copionst 
ly along with their food, but also imbibed 
by their bark; see Veg. Statickst chap, 5. 
But when, fr(wi observing that it would 
freely from the bark pervade the langitudir 
lud vessels of a branch, he copicluded that 
Malpighi and Grew were right in tbdh idbaa 
of lop^ttdinal air-vessels, he was misled hy 
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appearances. We cannot but be aware that, 
when a branch is gathered, the sap must soon 
flow out of those spirahcoated tubes, which are 
large, elastic, and, no doubt, irritable. Af- 
ter they are emptied, air may unquestionably 
pass darougb them, especially when the whole 
wei^t of the atmosphere is acting, as in 
Dr. Hales's experiments with the air-pump, 
upon so delicate a fabric as the internal 
vascular structure of a plant, forcing its way 
through pores or membranes not naturally 
designed to admit it. We must also recol- 
lect that a plant, cut even for a short time, 
begins to lose its vital principle, after which 
no just judgment can be formed, by any 
experiments, concerning the movements of 
its fluids in life and vigour. See Chapter 1. 
These experiments of Dr. Hales therefore 
prove no more than that the vegetable body 
is pervious in various directions; and per- 
haps the only point they correctly establish 
is»- that air is imbibed through .the bark, a 
part known to be full of air-vessels. But the 
seventh chi 4 >ter of the Vegetable Staticks 
contains some remarks much more to our 
pnipoee. Dr. Hales there clearly anticipates 
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by conjecture j what succeeding philosophers, 
more enlightened chemists, have ascertained. 
His words are remarkable : 

“We may therefore reasonably conclude^ 
that one great use of leaves is what has been 
long suspected by many, viz. to perform in 
some measure the same office for the support 
of the vegetable life, that the lungs of ani- 
mals do, for the support of the animal life ; 
plants very probably drawing through their 
leaves some part of their niprishment from 
tile air.” p. 326. A little further on he 
adds, “ And may not light also, by freely 
entering the expanded surfeces of leaves and 
flowers, contribute much to the ennobling the 
principles of vegetables?” p. 328. 

Next in order of time to those of Hales 
foUow the experiments of Bonnet. We have 
already detailed his observations on the 
power of leaves to imbibe moisture ; whence 
it is ascertained that plants are furnished with 
a system of cuticular absorbents, which carry 
fluids into their sap-vessels, so as to enable 
them in some degree to dispense with sup- 
plies from the root. With respect to the 
ejects of air upon leaves, this ingenious 
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philosopher has not been equally successful. 
He is recorded as the discoverer of the expi> 
ration of plants, but it appears hum his 
work that he merely observed the bubbles 
of air which cling to leaves, dead as well as 
living, and indeed to any other body, when 
immersed in water and exposed to the light 
of the sun. He found these bubbles disap> 
peared in the evening, and returned again 
when the sun shone, and he htithfully reports 
that by their attachment to the surfaces of 
leaves, the latter were rendered more buoyant, 
and rose in the water ; a sure proof that the 
air had not previously existed, in the same 
volume at least, in the substance of those 
leaves. Accordingly, Bonnet concluded that 
the latter, in imbibing the surrounding water, 
left the air which had been contained in the 
water, and that this liberated air became 
visible from being wanned and rarefied by 
the sun. This was as near the truth as Bon- 
net could come, it not being then known 
that light has a power of separating air of a 
peculiar kind, earbonic acid gas, from water. 
1 find no indications in his work of his having 
had any idea of leaves absorbing air and 
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giving it crat ag«n ; stiit iess oE their 
any chan^ in it» properties* , 

Dr. Prieslley was the first euggested 
this iast-meptioned qnsdity in vegetables. He 
ascertained their power of absorbing carbonic 
acid gasy denomimted by him fixed air, and 
giving out oxygen gas, or pure respirable 
air. It was also his opinion that leaves im- 
bibed the former by their upper, and gave 
out the latter by their under surface. He 
found some aquatic or marsh plants extremely 
powerful in this respect, especially the Wil- 
low-herb or Epilobinm, and the Confer^a^ a 
minute branching cotton-like vegetable wbch 
grows in putrid water, and the production of 
which, in water become foul from long keep- 
ing on ship-board, Dr. Priestley judged to 
operate principally in restoring that fluid to 
a state fit for use. 

Dr. Ingenhousz, pursuing Dr. Priestley’s 
inquiries, found light to be necessary to 
these functions, and that in the dark leaves 
gave out a bad air. He observed mor^veT 
that fruits and flowers almost invariably gave 
out a bad, or carbonic, air, but more espe- 
cially in the dark. He probably carries his 
3 
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idcsMy of the deletmoiu efl^cts thie ur 
on animal life, too for ; for no mischief has 
ever happened, as far as common Experience 
goes, to pereons skeping in a|^e or oUvc 
chambers, neither do the inhabitants of the 
confined huts in Covent-garden market appa- 
rently suffer, from living day and night 
among heaps of drying herbs. Mischiefs 
have unquestionably arisen from flowers in 
a bed-room, or any other confinedmpartment, 
but that is to be attributed to their perfumed 
effluvia. So the bad effects, observed by 
Jacgain, of Lobelia longijlora on the air of a 
ho£-house, the danger incurred by those who 
deep under the Manchineel-tree, Hippomane 
Mancinella, or, as it is commonly believed, 
under a Walnut-tree, are probably to be at- 
tributed as much to poisonous secretions as 
to the air those plants evolve. 

Dr. Ingenhousz introduced leaves into glass 
jars filled with water, which he inverted in a 
tub of the same water, and plac^ die whole 
together in the sun-shine. From their under 
sides Eame streams or bubbles of air, which 
collected in the inverted bottom of each jar. 
T^^^r dins procured proved oxygen gas. 



>T I^V*8. 


more or less pore. The N^phaa alba^ Engl, 
Mot. 1 . 160', affoKis an extraordinary abun- 
dance o£it.r 'j. Dr.' Iogenhousz observed plants 
to be very :various in their mode of emitting 
these bubbles* but it was always uniform in 
the same species. Air collected froth water 
placed.in sinailar circumstances without plants, 
proved not oxy^n, but much worse than 
common air, viz. carbonic acid gas, which 
following chemists have confirmed, and which 
we have already mentioned. Ingenhousz also 
found the air collected from plants under 
water in the dark worse than common mr, 
especially that from walnut-leaves; which 
confirms the common opinion, above alluded 
to, respecting this tree. 

Plants purify air very quickly. A vine- 
leaf in an ounce phial of carbonic acid gas, 
that immediately extinguished a candle, 
placed in the sun, without water, changed it 
to pure respirable air in an hour and half. 
Dr. Priestley found plants to alter even un- 
mixed inflammable air, or hydrogen^ espe- 
cially die Epil<Aiim hirmtum, if 1 mistake 
not, and Evlygonum Hydropiper. 

^ucculei^ plants are foupd to afford piost 



EVFZCT 07 OfOK PtARTS. 


air, in consequence of the abundance of their 
Cellular integument, or Parenchyma, in which, 
as I have hinted in the fourth chapter, the 
chemical operationsof the leaves are performed. 

That Light has a very powerful effect upon 
plants has long been known, independent of 
the remarks of Hales or Ingenhousz. The 
green colour of the leaves is owing to it, in- 
somuch that plants raised in darkness are of 
a sickly white. It has even been observed 
that when light is admitted to the leaves 
through different glasses, each tinged of a 
difierent prismatic colour, the plant is paler 
in proportion as the glass approaches nearer 
to violet. The common practice of blanch- 
ing Celery in gardens, by covering it up 
from the light, is an experiment under the 
eyes of every one. This blanching of plants 
is called by the French Etiolation, and our 
chemists have adopted the term, though I 
think they ^r in deriving it from itoile, a 
•tar. When blanched plants are brought 
into the light* they soon acquire their natu- 
ral green colour, and even in the dark they 
are green, if exposed\to the action cn hydros 
gen gas, Tulip^and Crocus flowers have long 
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ago been observed by Sennebier to be eo*- 
loured even in the dark, apparently because 
their colour depends on a different principle 
from the green of leaves. 

Light acts beneficially upon the upper sur- 
face of leaves, and hurtfully upon the under 
side ; hence the former is always turned to- 
wards the light, in whatever situation the 
plant may happen to be placed. Trees nailed 
against a north wall turn their leaves from 
the wall, though it be towards the north, and 
in direct opposition to those on a southern 
wall over against them. Plants in a hot- 
house all present the fronts of their leaves, 
and this influences even the posture of the 
branches, to the side where there is most 
light, but neither to the quarter where tnost 
air is admitted, nor to the flue in search of 
heat. If the branches of a trained fruit-tree 
in full leaf be disturbed in their position, the 
leaves resume their original direction in the 
course of a day or two. The brighter the 
day, the more quickly is this accomplished. 
If the experiment be often repeated, they 
continue to turn, but more weakly, and are 
much injured by the exertion. Black spots 
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appear about the veins on their under sides, 
and the cuticle scales off. Succulent leaves, 
though so thick and firm as many of them 
are, have been observed to be peculiarly sen- 
sible to light, while other plants, as Mallows, 
according to Bonnet, are much less so. The 
Miseltoe, Viscum album, Engl. Bot. t. 1470, 
the two sides of whose leaves are alike in ap- 
pearance, and both equally, in general, pre- 
sented to the light, are not found to turn 
upon any change in the posture of the branch. 
Neither do upright sword-shaped leaves alter 
their position, because in them both sides 
must be presumed to perform the same func- 
tions with respect to light as well as air. 

Mr. Calandrini found vine-leaves turned 
to the light when separated from the stem 
and suspended by a thread. Of this any 
one may be easily satisfied, provided the ex- 
periment be made with sufficient care and 
delicacy. It is important, as demonstrating 
the turning to be accomplished by an im- 
pression made on the leaf itself, and not upon 
jtS' footstalk. 

Nor is this effect of light peculiar to leaves 
p,lone. Many flowers are equally sensible to 
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it, especially the compound radiated ones, as 
the Daisy, Sun-flower, Marigold, See. In 
their forms Nature seems to have delighted 
to imitate the radiant luminary to which they 
are apparently dedicated, and in the absence 
of whose beams many of them do not expand 
their blossoms at all. The stately Annual 
Sun-flower, HeUanthus annuus, displays this 
plucnomenon more conspicuously on account 
ofits size, but many of the tribe have greater 
sensibility to light. Its stem is compressed 
in some degree, to facilitate the movement of 
the flower, which, after following the sun all 
day, returns after sun-set to the east, by its 
natural elasticity, to meet his beams in the 
morning. Dr. HuIckS thought the heat of the 
sun, ]>y contracting the stem on one side, oc- 
casioned the flower to incline that way ; but 
if so, it would scarcely return completely at 
night. Their ( an be no doubt, from the ob- 
servation of other similar flowers, that the 
impression is made on their radiated florets, 
which act as wings, and seem contrived chiefly 
for that purpose, being frequently destitute 
of any other use. A great number of leaves 
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likewise follow the sun in its course; adorer* 
field is a familiar instance of this. 

Of all leaves those of pinnated leguminous 
plants are found most affected by light, inso- 
much that it appears, in several cases, the sole 
cause of their expansion, for when it is with- 
drawn they fold over each other, or droop, 
as if dying ; and this is called by Linnaeus the 
Sleep of Plants, who has a dissertation on the 
subject in his Amanitates Academics. The 
term Sleep may not really be so hyperbolical 
as at first sight it seems, for the cessation of 
the stimulus of light, and of the consequent 
restrained position of the leaves, may be use- 
ful to the vegetable constitution, as real sleej) 
is to the animal. Another purpose is answered 
by the nocturnal folding of some leaves, that 
they shelter their flowers from the dew, the 
ad^ antage of which we shall explain hereafter. 

Some pinnated leaves display a more ex- 
traordinary sensibility, not merely to light, 
but to the touch of any extraneous body, 
or to any sudden concussion, as those of 
Mimosa sensitiva, and pudica, Oxalis sen- 
sitiva, and Smitkia sensitiva. Ait. Mart. 
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Kew. v. 3. f, 13. An impression made even 
in the most gentle manner, upon one of their 
leaflets, is communicated in succession to aU 
of them, evincing an exquisite irritability, 
for it is in vain to attempt any mechanical 
solution of this phsenomenon. One of this 
tribe, Hedysarum gyrans, has a spontaneous 
motion in its leaves, independent of any ex- 
ternal stimulus, even of light, and only re- 
quiring a very warm still atmosphere to be 
performed in perfection. Each leaf is ter- 
nate, and the small lateral leaflets are fre- 
quently moving up and down, either equably 
or by jerks, without any uniformity or co- 
operation among themselves. It is difficult 
to guess at tlie purpose which this singular 
action is designed to answ er to the plant it- 
self ; its effect on a rational beholder cannot 
be indifferent. 

The chemical actions of light, heat, and 
the component parts of the atmospheric air, 
upon leaves, and, where the latter are want- 
ing, on the green stems of plants, are now^ 
as far as concerns all plants in common, tole- 
rably well understood- The observations and 
-experiments of Priestley a,nd Ingenhousz have 
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been confirmed, extended in a variety of 
M ays, or explained on the principles of im- 
proved chemistiy, by Dr. Percival and Mr. 
Henry in England, Dr. Woodhouse in Ame- 
rica, and M. Sennebicr and M. Theodore de 
Sau.ssure, as well as various other philoso- 
phers, on the continent of Europe. It is 
agreed that in the day-time plants imbibe 
from the atmosphere carbonic acid gas, 
(which was formerly called fixed air, and is 
an union of oxygen and carbon), that they 
decompose it, absorb the carbon as matter of 
nourishment which is added to the ,sap, and 
emit the oxygen. So they absorb the same 
gas from vatifr, when it is separated from 
that fluid l)y the action of light. The Imrn- 
ing of a candle, or the breathing of animals, 
in confined air, produces so much of this gas, 
tliat neither of these operations can go on 
beyond a certain time, but the air so conta- 
minated ser\ es as food for vegetables, whose 
leases, assist'd by light, soon restore the oxy- 
gen, or, in ollu'r words, purify the air again. 
Tliis beautiful discovery, for the main prin- 
ciples of which we are indebted to the cele- 
brated -Dr. Priestley, .shows a mutual depend- 
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ance of the animal and vegetable kingdoms 
on each other, which had never been sus- 
pected. before his time. Comparative expe- 
riments upon the lower tribes of these king- 
, doms have not yet been made, but tliey 
would probably atibrd us a new test for di- 
stinguishing them. The air so copiously pu- 
rified by a Conferva, one of the most inferior 
in the scale of plants, may be very extensively 
useful to the innumerable tribes of animated 
beings which inhabit the same waters. The 
abundant air-bubbles which have long ago 
given even a botanical name to one supposed 
species, Conferva bullosa, are probably a 
source of life and health to whole nations of 
aquatic insects, worms and polypes, whenever 
the sun shines. 

In the dark, plants give out carbon and 
absorb oxygen : but the proportion of the 
latter is small, compare<l to what they exhale 
by day, as must likewise be the proportion 
of carbon given out ; else the quantity of 
the latter added to their substance would be 
but trifling, especially in those climatee 
where the proportion of day to night is nearly 
equal, and which, notwithstanding, wje know 
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to be excessively luxuriant in vegetation. 
Plants also give out azotic gas : but M. de 
Saussure is of opinion that this proceeds from 
their internal substance ; and it appears by 
his experiments to be rather a sign of disease 
or approaching decay, than a regular chC" 
mical production of their constitution when 
in health ; for Sennebier found the quantity 
of oxygen emitted was in proportion to the 
thickness of the leaf, or quantity of paren- 
chyma. Yet the parenchyma must be in its 
original organized state, for when bruised its 
functions are destroyed. 

Possibly such an alternation in the func- 
tions of vegetables between day and night 
may afford a necessary repose to their vital 
principle, whose share in them we know to 
be of primary importance. Whatever may 
happen to plants in the dark, there can bo 
no doubt of their principal business in the 
cecpnomy of nature being what we have de- 
scribed. The most luminous and compen- 
dious view of the whole subject is given by 
|)r. Thomson of Edinburgh in tlie fourth vol. 
of his Chemuti'ify which is well worth the 
attention ol those who wish to enter more 
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<leeply into all the various chemical exami- 
nations respecting it than suits our purpose. 
It is only necessary to add a short view of 
Dr. Darwin’s hypothesis which Dr. Thomson 
has not mentioned, probably on account of 
its insufficiency. That lively writer thought 
the watery perspiration of leaves, acted upon 
by light, gave out oxygen for the use of the 
plant itself, such oxygen being immediately 
absorbed by the air-vessels. This is by no 
means adequate to explain any of the phae- 
nomena, but rather contradictory to most 
of them, and is totally superseded by the ob- 
serv'ations and experiments of other writers. 

There can be no question of the general 
purpose answered to the vegetable constitu- 
tion by these functions of leaves. They 
confirm Mr. Knight’s theory of vegetation, 
who has proved that very little alburnum or 
new wood is secreted when light is kept from 
the leaves. They also help us to understand 
how essential oils may be produced, which 
are known, as well as sugar, to be composed 
of oxygen, hydrogen and carbon in different 
proportions. We can now have a geiieral 
idea how the nutritious sap, acted upon by 
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all the agents above mentioned during its stay 
in the cellular substance of the leaf, and re- 
turned from thence impregnated with them 
into the bark, may prove the source of increase, 
and of peculiar secretions, in the vegetable 
frame. That portion of sap sent to the flower 
and fruit undergoes no less remarkable 
changes, for purposes to which those curious 
organs are dev oted ; nor is it returned from 
thence, as from the leaves, to answer any 
further end. The existence of those organs 
is still more temporary, and more absolutely 
limited to their own purposes, than even that 
of the leaves, from whose secretions theirs 
are very distinct. 

But when wo attempt to consider how the 
particular secretions of different species and 
tribes of plants are formed ; how the same 
soil, the same atmosphere, should in a leaf 
of the vine or sorrel produce a wholesome 
acid, and in that of a spurge or manchineel a 
most virulent poison ; how sweet and nutri- 
tious herbage should grow among the acrid 
crowfoot and aconite, we find ourselves to- 
tally unable to comprehend the existence of 
such wonderful powers in so small and seem- 
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ingly simple an organ as the leaf of a plant. 
The agency of the vital principle alone can 
account for these wonders, though it cannot, 
to our understanding, explain them, “ The 
thickest veil,’' says Dr. Thomson at the end 
of his chapter on vegetation, “ covers the 
whole of these processes; and so far have 
philosophers hitherto been from removing 
this veil, that they have not even been able 
to approach it. All these operations, indeed, 
are evidently chemical decompositions and, 
combinations ; but we neither know' what 
these decompositions and combinations are, 
nor the instruments in which they take 
place, nor the agents by which they are ne- 
gulated." 

The vain BufFon caused his own statue to 
be inscribed “a genius equal to the majesty 
of nature," but a blade of grass was sufiid^t 
to confound his pretensions. 
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OF THE SEVEEAE KINDS OF FULCEA, OK 
APPENDAGES TO A PLANT. 

The word Fulcfutn, whose proper mean- 
ing is a prop or support, has been applied 
by Linnaeus not only to those organs of 
vegetables correctly so denominated, such 
as tsendrils, but also to various other appen- 
dages to the herbage of a plant, none of 
which are universal, or essential, nor is 
there any one plant furnished with them 
all. 1 prefer the English term Appendages 
for those organs in general, to FropSy because 
the latter applies only to one of them. Seven 
hinds of these are distinguished by Linnaeus, 
nor do I find it necessary to enlarge that 
number. 

1. Siipiila. The Stipula, a leafy appendage 
to the proper leaves or to their footstalks. 
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It 13 commonly situated at the base of the 
latter, in pairs, and is extremely different 
in shape in different plants. 

The most natural and usmal situation of 
the Stipulas is in. pairs, one stipula on each 
side of the base of the footstalk, as in 
Lal/iyrus latifolms, Engl. Bat. t. 1108, 
whose stipulas are half arrow-shaped,/. 1 15 ; 
also in Willows, as SaUx sHpularis,t. 1214, 
and 6'. aurita, t. 1487. In JRosa, Poten-^ 
tiila, and many genera allied to them, the 
stipulas are united laterally to the footstalk, 
/ ll6. See Potcniilla alba,t. 1384. In 
all these cases they are extra folincea, ex- 
ternal with respect to the leaf or footstalk ; 
in others they are intrafoUacea:^ internal, 
and are then generally simple, as those of 
Fclygoiiuniy t. 1382, 156, &c. In a 
large natural order, called Rubiaceie, these 
internal stipulas in some cases embrace the 
stem in an undivided tube above tlie inser- 
tion of the footstalks, like thse of Poly- 
gon urn just mentioned ; in others, as the 
Coffee, Coffta arabica, and the Hameliia 
paiem, Exot. Bot. i. 24, they are separate 
leaves between the footstalks, but ratfeting 
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just above thei^ insertion. The Europjean 
Hubiacea have whorled leaves, as jlupe- 
Ttila, Galium, Rubia, See. ; but Asperula 
cifTtanchica, Engl. Bot. t. 33, has some- 
times two of its four leaves so small as to 
look like stipulas, seeming to form an inter- 
mediate link between such as have whorled 
leaves and such as have opposite ones with 
stipulas. The next step from Aspcrnla is 
Diodia, and then Spermacocc. In the tw o 
last the bases of the stipulas and footstalks 
are united into a common tube. 

Some stipulas fall off almost as soon as 
the leaves are expanded, which is the case 
with the Tulip-tiee, lAriodendron tulipi- 
fera ; in general they last as long as the 
leaves. 

The absence or presence of these organs, 
though generally an indication that plants 
belong to the same natural order and even 
genus, is not invariably so. Some species 
of Cishis have stipulas, others none, Avhich 
is nearly the case with grasses. The 
stipula in this, one of the most distinct 
of all natural orders, is peculiar, consisting 
pf an internal white membrane crowning 
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the sheath of their leaf, a»d clasping the 
culnu See Phaltiris canariensis, Engl. 
Hot. t. 3310, and Lagunis otatits^t. 1334. 
In Aria carulea, t. .750, a few minute 
hairs supply it« place, while Sede^ia cicru- 
leOy t. l6l3, and some maritime grasses, 
have scarcely more than the rudiment of 
a stipula. Old waiters call this organ in 
grasses by a jx'culiar naine ligula, and 
others (bmoiuinate it membruna foliorum^ 
blit both terms are superfluous. A curious 
instance of stipulas supplying the place of 
leaw's is observable in Lathi/rus Aphaca^ 
i. 1 16’7, which has only one or two pair 
of real lea\ irs on the seedling plants, and 
tiiose soon disappear, serving chiefly to 
jsroic, if any proof w ere wanted, that the 
rest are trite stipulas. 

Remarkably scariose, or dry membra;- 
noiis stipulas are seen in fllecebrum Paro- 
jn/ehia, PL Grerc. t. 24(), and in the genu.s 
Pi7lU-'i. 

Bracteo. The floral leaf, a leafy 
dage to tiie flow^er or its stalk. It is of a 
variety of forms, and sometime.s green. 
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sometimes coloured. The Lime-trees, Tilia 
europcsa^ f. 117, t.6l0, and parvifoUa, 
t. 1705, have a very peculiar oblong pale 
floral leaf, attached to the flower-stalk. 
The Lavenders, f. 1 1 8 , see Curi. Mag. 
/. 400 and 401, have coloured bracteas, and 
the Purple-topped Clary, .Su/cia Horminum, 
fl. Gi'cec. t. 20, exhibits a gradation from 
the proper leaves to green bracteas, and 
from them to coloured Ones, which last 
are barren, or unaccompanied by flowers. 
Hence I am induced to believe this plant 
a mere variety of S. viridis, 1. 19 , all w-hose 
bracteas are green and feriile. Bartsia 
alpina, Engl. Bot. t. b6l, and Melam- 
pyrum arvense, t. 53, display an elegant 
transition from leaves to coloured bracteas. 
The Orchis tribe have green leafy bracteas, 
different in size in difierent species. A 
most beautiful large and coloured bractea 
is produced in Musscenda frondosa. Hart. 
Mai. V. 2. i. 18, from one of the teeth of 
the calyx, also in ilf. glabra of Willdenow, 
and two new species brought from Ame- 
rica by Mr. John Fraser. Spinous bracteas 
of a curious coixstruction guard the calyx 
S 
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in Mractylk canceUata, f. 11 9 . Linnaeus 
observes that no bra^teas are to be found 
in the class Tetr adynamia. 

The ochrea of Rottboll, Willdtnow’s 
Principles of Botany., 50, which enfolds 
the flower-stalks in Cyperus, see Engl. 
Bot. t. 1309, seems to me a species of 
bractea. 

3. Spina, f. 120. A Thorn. This proceeds from 
the wood itself, and is either terminal like 
Ilippophae rhamnoidcs, Engl. Bot. t. 425, 
ilhamnus caiharticus, t. 1629 ; or late- 
ral as Cratagus (or Mespilus) Crus-galli, 
tornentosa, parvifolia, See. 

Linnaeus observes that this sometimes 
disappears by culture, as in the Pear-tree, 
Pyrus sativa, which when wild has strong 
thorns ; hence he denominates such culti- 
vated plants tamed, or deprived of their 
natural ferocity. Professor Wilidenow, 
Principles of Bat. t. 2 70, considers thorns as 
abortive buds, and thence very ingeniously 
and satisfactorily accounts for their disap- 
pearance whenever the tree receives, more 
nourishment. 
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The permanent footstalks of t|^i^|^m 
Tragacanth shrub. Astragalus Traga- 
canthOf are hardened into real spines, as 
are the flo\ver-stalks in Pisonia, as well 
as tlie slipnlas of Xanthium spinosum and 
the Mimoscc. — Linn. Mss. 


4. Aculcus,/. 12\, a Prickle, arises from the 
bark only, and conies off with it, having no 
connection with the wood, as in Rosa, 
liitbns (tlie Bramble Raspberry, &c.), and 
Zhpphns, IVilld. Sp. PL v. 1. 1102. 

'fhis is not liable to disappear by cul- 
ture, Ixhng \er 3 ' distinct in nature from 
the last. 

5. Cirrus, t. 9. f. 122. A Tendril. This is in- 
deed properly called a fulcrum or support, 
being intended solely to sustain weak and 
climbing stems upon more firm and sturdy 
ones. By its means such climbers often 
reach, in tropical forests, to the summits of 
lofty trees, which they crown with adventi- 
tious blossoms. Tendrils or claspers when 
young are usually put forth in a straight di- 
rection ; but they presently become spiral, 

1 
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Waking several circumvolutions, by which 
they take hold of any thing in their way, 
and then assume a firmer texture. After 
accomplishing a certain number of turns 
in one direction, some tendrils have a 
power of twining subsequently the contrary 
way ; many of them moreover are branched 
or compound, so that the chances of their 
meeting with a support are multiplied. 
The Vine, Vith vinifera, the various spe- 
cies of Passion-flower, and the Pea or Vetch 
tribe afford good examples of spiral ten-^ 
drils. The Virginian Creeper Hedera, or, 
as it ought to be called, Vitis, quinquefoUoy 
has branched tendrils, whose extremities 
adhere to the smoothest flint, like the fibres 
of Ivy. Gloriosa superba^f. 76, A ndr, Re- 
pos. t. 129, and Flagellaria indica, have 
a simple spiral tendril at the end of each 
leaf; for they belong to the Monocoty- 
ledones, the structure of whose whole her- 
bage is generally of the most simple and 
compendious kind. The flower-stalks of 
Cardiospermum Halicacabtmt bear ten- 
drils ; but a most singular kind of tendril, 
if it may so be called, which certainly has 
Q 
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a right to the name o? fulcrum, is found 
in the Annona hexapetala, Linn. Suppl. 
270 . The flower-stalk of this tree forms a 
hook, and g’rasps the neighbouring branch, 
serving to suspend the fruit, which is verj 
heavy, resembling a bunch of grapes, and 
indicates the plant in cpiestion to be either 
a Michclia or an Uvaria. 


6. Glandula, a Gland, is defined by Lin- 
nfeus as a little tumour discharging a fluid. 
Such are abundant on the stalk and calyx 
of a Moss Rose,/. 123, Curt. Mag. t. 69, 
and between the serratures of the leaf of 
Sa/uv pen tnnr/rn. Bay-leaved Willow; also 
on the footstalks of Viburnum Opulus, 
Engl. Bot. t. 332, and various species of 
Passion-flower. The liquor discharged is 
in the first-mentioned instances resinous and 
fragrant, in the latter a sort of honet', 

7 . Eilm, f. 124. A Hair. This, according to 
the Linnaean definition, is an excretory duct 
of a bristle -like form. Such it undoubtedly 
is in the Nettle, Vrtica, Engl. Bot. 1 . 148, 
and t. 1236‘, whose bristles are tulmlar and 
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pervious, having each a bag of poison at its 
base, like the fang of a serpent; as well 
as in numerous plants whose hairy coats 
exude a viscid moisture. But the hairs 
which clothe many plants are merely a 
protection against cold, heat, or insects. 
Sometimes they are hooked, sometimes 
branched and entangled, as in Mullein, 
Verbascum^ t. 549, &c. In Croton, Solan uniy 
and Lavaiera, they have often a starry 
figure. Very generally they are found, 
under a microscope, to be curiously jointed. 
Some Begonia bear on their leaves flat 
little straps called by' authors ramenfa, 
shavings, instead of cjdindrical hairs ; 
but I know not that they at all differ 
in nature from the usual pubescence, nor 
do they merit to be particularly distin- 
guished. Some of the natural order of 
asperif blia:, Q.S, jGc/iww, t. 181, and Ly- 
«opsis, t. 938, especially some exotic spe- 
cies of this order, are clothed with curious 
white hard tubercles • from which their 
bristles proceed. Echium pyrenaicumj 
Desfont. Atlant. v. 1. l€>4, is au instance 
of^is,/’. 125. 



Stf e» !»■ towiiurr 

The pubescence of plants varies gnea tly 
in degree according to differences of soil or 
. exposure ; several kinds, as Mentha hir- 
suta^ t. 447» 448, naturally hairy, being 
occasionally found smooth, but if trans- 
planted they soon resume their proper habits 
Yet the direction of the hairs or bristles 
proves a very sure means of distinguishing 
species, especially in the genus Mentha, the 
hairs about whose calyx and flower-stalk 
point differently in different species, and I 
have found it the only infallible distinction, 
between one Mint and another. See Trans, 
of Linn. Soc. v. 5. 171- The accurate 
Dr. Roth has lately applied the same test 
to the species of Myosotis, which all bota- 
nists before him had either confounded 
under M. scorpiokles, Engl. Bot. t. 480,^ 
or else separated upon vague principles. 
Some species of Galium are admirably 
characterized by the bristle of their lear es, 
or of parts of their leaves, being hooked 
backward or forward. We therefore ac- 
cept the 272d maxim of Linna;us’s Philoso- 
phia Botanica with that limitation which 
he himself has allowed in his commenfairy 
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Upon it. The Pubescence,” says he, ** is 
a ridiculous distinction, being for the most 
part effaced by culture.” After quoting 
examples, he concludes : “ We are there- 
fore not to have recourse to the hairiness 
or spines of plants but in case of absolute 
necessity.” Such necessity every botanist 
will allow to have existed in the Me7ith<s 
and in Myosotis scorpioides ; and though 
the degree of pubescence varies from cul- 
ture, and even its structure be changeable, 
as in Hedypnois hispida^ Engl. Bot. t. 554, 
and hirta, t. 555, its direction is I believe 
as little liable to exception as any character 
that vegetables present. 
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OP THE IN^FLORESCENCE, OR MODE OP 
FLOWERING, AND ITS VARIOUS FORMS. 

Inflorescence, injlorescentia, is used by 
Linnceus to express the particular manner in 
which flowers are situated upon a plant, de- 
nominated by preceding wvifers tlie modus 
Jlorcndi, or manner of flowering. Of this the 
several kinds are distinguished as follows. 

Verticillus, jf. 126. AWhorl. In this the 
flowers surround the stem in a sort of ring ; 
though they may not perhaps be inserted on 
all sides of it, but merely on two opposite 
ones, as in Dead Nettle, Lamium, Engl. 
Bot. t. 768 — 770, Mentha rubra, t. 1413, 
and Clinopodium vulgare, t. 1401 ; or 
even on one side only, as litimex mari- 
s, f. 725. The flowers of Ilippuris 
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vulgaris, t. 763, are truly inserted in a ring 
round the stem, f. 127 ; but they are not 
vvhorled independent of the leaves, and 
are therefore more properly, with a refe- 
rence to the leaves, denominated axillary 
and solitary. 

IvACtmus,/’. 128, aCluster, or Raceme, con- 
sists of numerous rather distant ilowers, each 
on its own proper stalk, anil all connected 
by one common stalk, as a bunch of Cur- 
rants, lUbes rubrum, Engl, Bat. t. 1289, 
nigrum, i. 1291, and Orobus sglvaficiis, 
i. ol8. A cluster is most generally droop- 
ing or pendulous, and tlu; flowers arc all 
expanded nearly at the same time. 

A compound racanus occurs in Sohmum 
IJulcamai'a, t. 565, and an aggregate one, 
.several being gatliei’ed together, in Aetna 
racemosa. Dill. Elth. t. 6? ; but the ex- 
ample of a bunch of Grapes, quoted by 
Linnaeus for a racemus, appears to me a 
true thyrsus', see below. 


SriCA, f. 129> a Spike, bears numerous 
Ilowers ranged along one common stalk, 
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without any partial stalks, as in Satt/rium 
hirchmrriy Engl. Bot. t. 34, Orchis bifolia, 
t. 22, Plant ago major, t. 1.558, and me- 
dia, t. 1559, Potamogeton heterophyllum, 
t. 128.5, and jiaitans, t. 1286 ; but this is 
so seldom the case, that a little latitude is 
allowed. Veronica spicata, t. 2, tlierefore, 
f. 130, and Jxibes spicatum, t. 1290, as 
well as the Common Lavender, Lavandula 
Spica, are suflieiently good examples of a 
spike, though none of them has entirely 
sessile flowers ; and Linnajus uses the term 
in numerous instances where it is still less 
correctly applicable. A .spike generally 
grows erect. Its mode of expansion is 
much more progre.ssive than that of the 
raceme, so that a long period elapses be- 
tween the fading of the lowest flowers and 
the opening of the upper ones. The flowers 
are commonly all crowded close together, 
or if otherwise, they form separate groups, 
perhaps whorls, when the spike is .said to 
be either interrupted, or whorled ; as in 
some Mints. In Sunguisorba officinalis 
the spike begins flowering at the top, See 
Capitulmn below. 
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A compound spike is seen in Lavandula 
vinnata. Curt. Mag. t. 401, and L. abro^ 
tanoides of Willdenow. 

Spicn seamda, a spike whose flowers 
lean all to one side, occurs in Nardus 
strictat Engl. Bot. t. 290. 

Spicula, f. 131, a Spikelet, is applied 
exclusively to grasses that have many 
florets in one calyx, such florets, ranged 
on a little stalk, constituting the spikelet, 
M’hich is therefore a part of the flower 
itself, and not of the inflorescence ; see 
Boa aquaiica, t. 1315, Jluitans, t. 1520, 
Briza minor, t. 131(5, &c. 

Corymb us, f. J32, a Corymb, is a spike 
whose partial flower-stalks are gradually 
longer as they stand loMer on the common 
stalk, so that all the flowers are nearly on a 
level, of which Spircea opulifolia, a commcai 
shrub in gardens, is an excellent speci- 
men. The Linneean class Tttradynamia 
exemplities this less perfectly, as Car- 
flamine praiensis, Engl. Bot. 77(>» 
Cheiranthvs sinuatns, t. 46'2, and the com- 
mon Cabbage, Brassica oleracea, U 637, 
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in which the corymbus of flowers become* 
a racemun of fruit, as happens also ia that 
section of the Veronica;^ entitled by Lin- 
naeus corymhono-racemosa. The flowers of 
Yarrow,/. 133, Achillea, t, 757 and 738, 
and several others of the compound class, 
as wcjll as the Mountain Ash, t, 337, grow 
in a corymbose manner, though their in- 
florescence may not come exaetly under 
the above definition. It is worthy of re- 
mark that Linnaeus in that definition uses 
the word spica, not race mas, nor has he 
corrected it in his OM'n copy of VhiL Boi, 
p. 41, though he Iras properly altered a 
slip of the pen in the same line, peiioliti, 
to peduitcu/is^'. This shows he did not 
restrain his idea of a spike absolutely to 
sessile flowers, but admitted that extended 
signification which nature justifies. ]\Iany 
plants acquire partial stalks as the fruit 
advances towards maturity. 


* It might be expected from the numerous learned 
editors and copiers of this and other works of Linnaeus, 
that they should correct such manifest errors as the above, 
which any tyro might perceive. 
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Fasciculus,/!. 134, a Fascicle, is applied to 
flowers on little stalks, variously inserted 
and subdivided, collected into a close bun- 
dle, level at the top, as the Sweet William, 
l^ianthiis birrOatus, Curt. Mag. t. 207, 
and D. Armeria, Engl. Bot. t. 317- 

Ca PiTULUBi,/. 13o, a Head or Tuft, bears 
the flowers sessile in a globidar form, as 
Siatice Armeria, t. 226, Adoxa Moscha- 
tellina, t. 453, and Gomphrena globosa, the 
Globe Amaranthus of the gardens. 

Perhaps the inflorescence of Sangxmorha 
qfficinedis, i. 1S12J might be esteemed a 
capitiiium, because its upper flowers come 
first to perfection, as in Adoxa, which 
seems contrary to the nature of a spike ; 
but it does not appear that all capitate 
flowers expand in the same way, and San- 
guisorha canadensis has a real spike, flow- 
ering in the usual manner, from the bottom 
upwards. So Allium descendens. Curt. 
Mag. t. 231, opens its upper, or central, 
flow'ers first, contrary to the usual order in 
its genus; both which instances prove such 
a diversity to be of small moment. 
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Umbella, an Umbel, for which some au* 
thors retain the obsolete old English name 
of Rundle. In this several fiower-stalks, or 
rays, nearly equal in length, spread from 
one common centre, their summits forming 
a level, convex, or even globose surface, 
more rarely a concave one. When each 
ray is simple and single-flQwered, it is called 
a simple umbel, /’. 136, as those of Allium 
ursinum, Engl. Bot. t. 122, Ivy, t. 1267, 
Erinmla veris, t. 5, farinosa, t. 6, elatior, 
t. 513, and Eucalyptus reshiifera, Exot. 
Bot. t. 84. In a compound umbel each 
ray or stalk mostly bekrs an tnnhellula, or 
partial umbel, as Athamanta Libanofis, 
Engl. Bot. t. 138. This is usually the 
case in the very natural order of plants 
called umbelliferous, f. 138, to which the 
last-mentioned, as well as the common 
Carrot, Parsnep, Parsley, Hemlock, &c. 
belongs. 

A few only of this order have simple um- 
bels, as Hydrocotyle vulgaris, t. 751, and 
the curious A strantice,/'. 1 37, and Eriocali<x, 
Exot. Bot. t. 76 — 79 . In Euphorbia the um- 
bel is differently compounded, consisting of 

8 



of THE IKfLORSSCENCE. 


mi 

8, 4, 5 or numerous rays, each of which 
is repeatedly subdivided, either in a three- 
fold or forked manner. See EnsL Bot. 

O 

#.883, 959, &c. 

CYUA,f. 139, aCyme,ha3 the general appear- 
ance of an umbel, and agrees with it so far 
that its common stalks all spring from one 
centre, but differs in having those stalks 
variously and alternately subdivided. Ex- 
amples are found in Viburnum^ Engl. Bot. 
t. 331, 332, and the common Laurusti- 
nus, as also in Sambuciis, Elder, t. 475, 
476* This mode of inflorescence agrees 
with a co7'ymbus also in general aspect, but 
in the latter the primary stalks have no 
common centre, though the partial ones 
may sometimes be umbellate, which last 
case is precisely the reverse of a cyrna. 

Panicula, f. 140, a Panicle, bears the 
flowers in a sort of loose subdivided bunch 
or cluster, without any order. When the 
stalks are distant, it is called cliff asaj a 
lax or spreading panicle, as in Saxifraga 
umbrosa,. t. 6‘6'3, so frequent in gardens 
under the name of London Pride, and 
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S. Geum, t. 1561, but particularly in rrtany 
grasses, as the common cultivated Oat, and 
Avena sfrigosa, t. 1266; in this tribe the 
branches of tije panicle are mostly semi- 
verticillate ; see Aira aquatica, t. 1557* 
A divaricated panicle is stjll more spread- 
ing, like those of Frenanthes mnrahs, 
t. 457, and Spergula orvenm, t. 1535 ; 
the last being dichotomous or forked. A 
dense or crowded panicle, coarctata, is 
observable in Milium lendigerum, t. 1 107, 
and Agrostis stolonifera, t, 1532, but still 
more remarkably in Phleum paniculafum, 
t. 1077, whose inflorescenqe looks, at first 
sight, like a cylindrical spike, but when 
bent to either side, it separates into 
branched lobes, constituting a real pa- 
nicle. 

TiiYRsrjs,y. 141, a Bunch, is a dense or close 
panicle, more or less of an ovate figure, of 
which the Lilac, Springa vulgaris, Curt. 
Mag. t. 183, T'ussilago hifbrkla and 
Fetasiles, Engl. F>ot. t. 430, 431, are 
examples cited by Linmens. I presume 
likewise to consider a bunch of grapes. 
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Vitis vinifera^ as a true ihijrsm, to the 
characters and appearance of which it cor- 
rectly answers. Its ultimate terminations 
are sometimes obscurely umbellate, espe- 
cially while in blossom, which is no ob- 
jection here, but can never be the case in 
a racemiis^ whether simple or compound. 
See Racemus. 

Of simple flower-stalks, whether solitary 
or clustered, radical or cauline, axillary, 
lateral or terminal, we have already spoken. 

Linmieus remarks that the most elegant 
specific characters are taken from the in- 
florescence. Thus the Apple, EngL Bof, 
179? and the Pear, form two species of 
Pi/rus, so far at least a most natural genus, 
the former of which bears an umbel, the 
latter a corymb. Pyrola ttnifioray t. 146, 
secuncla, ^. 5175 nnd umbcllut a ^ Curt. Mag. 
/. 778, are admirably distinguished by their 
several forms of inflorescence- 
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OF THE FLOWER AND FRUIT. 

Having examined the general structure 
and external fopm of plants, we now come to 
more important and even essential, though 
more transitory organs — the flower and fruit, 
or parts of fructification. By these each 
species is perpetually renewed without limits, 
so far at least as the observation of mankind 
has reached ; while, as we have already men- 
tioned, all other modes of propagation are 
but the extension of an individual, and sooner 
or later terminate in its total extinction. 

Nothing can be more happy than the Lin- 
nsean definition of these organs; Vhil. Bot.o2. 
“ The fructification is a temporary part of 
vegetables, destined for the reproduction of 
the species, terminating the old individual 
and beginning the 
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Pliny had long ago heaatifully said diat 
•* blossoms are the joy of trees, in bearing 
which they assume a new aspect, vyeing' 
with each other in the luxuriance and va- 
riety of their colours/’ Linnaeus has justly 
applied this to plants in general, and, im- 
proving upon the idea, he considers their 
herbage as only a mask or clothing, by no 
means indicative of their true nature or cha- 
racter, which can be learned from the flower 
and fruit alone. 

Mr. Knight has traced his central vessels, 
by which the sap is conveyed from the root, 
into the flower and fruit. On the returning 
sap in the bark of these parts he has not been 
able to make any distinct observation ; but 
he has determined that no matter of increase 
is furnished from the flowers or their stalks, 
as from leaves, to the part of the branch be- 
low them, nor indeed to any other part, PkiL 
Trans, for 1801,p. 340,^ There can be no doubt 
that certain parts of the flower, which we shall 
presently describe, perform functions respect- 
ing air and light analogous to those of leaves; 
but entirely subservient to the benefit ®f the 
flower and fruit. Their secretions, formed 
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from fcb« returning sap, are confined to their 
own purposes. As soon as these are accom- 
plish^, a decided separation of vessels takes 
place, and the ripe fruit, accompanied per- 
haps bj its stalk, falls from the tree. Dr. 
Hales tried in vain to give any flavour to 
fruit by the most penetrating and volatile 
fluids conveyed through the sap-vessels ; for 
the laws of secretion are absolute in the or- 
gans of the flower, and their various results 
are, if possible, more strikingly distinct than 
even those weha\ e contemplated in the leaves. 

It is scarcely necessary to repeat that the 
fructification is essential to vegetables. A 
plant may be destitute of strra, leaves, or 
even roots, because, if one of these parts be 
wanting, die others may perform its func- 
tions, but it can never be destitute of those 
organs by which its species is propagated. 
Jience, though many individual plants may 
fee long without blossoms, there are none, so 
far as nature has been thoroughly investi- 
gated, that are not capable, in favourable 
circumstances, of producing them, as well as 
seeds i to u^lhpee perfection the blossoms them- 
selves we altogedier subservient. 
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Linn«u9 distinguishes 9even parts of’ cfe»c» 
tification, some of which ,ar6 essential to the 
very nature of a flower or fruit, others not 
so indispensably necessary, and therefore not 
universal. 

I. Calyx, the Calyx or Flower-cup, generally 

resembling the leaves in texture and co- 
lour, and forming the outermost part of a 
flower. This is not essential, and is often 
absent. ’ 

II. Corolla, the Corolla, or more delicate 
coloured internal leaf or leaves, properly 
‘petals, of a flower, likewise not essential. 

III. Stamen, or Stamina, the Stamen or 
Stamens, commonly of a slender or thread- 
like form, bearing some kind of knob or 

. cellular body, and ranged internally with 
respect to the Corolla* These are es- 
sential. 

IV. Pistillum, or PutilUx, the Pistil, or Pistils, 
in the centre of the flower, consisting of 
the rudiments of the fruit, with one or 

bS 
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more Organs attached to them, and, of 
course, essential. 

V. Pericarpium, the Seed-vessel, of a pulpy, 
woody, or leathery texture, enclosing th* 
seeds, but wanting in many plants. 

VI. Semen^ the Seed, the perfecting of which 
is tlie sole end of all tlie other parts. 

VII. Recepfaculum, the Receptacle, basis or 
point of connection. This must necessa- 
rily be present in some form or other. 

I. Calyx. The Flower-cup, or more cor- 
rectly the external covering of the flower, 
when present, was originally divided by 
Linnaeus into sev^ kinds, some of which 
are more justly so denominated than the 
others, and I have ventured to make an 
alteration in his Ikt. 

1. Reri&nihium^f. 142. Calyx, properly and 
. commonly so called, when it is contiguous 
■ to andnmke^ a ^rt the flower, as the five 
. giseih ieam which encompass a Rose^, in- 
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eluding their urn-shaped base ; the two 
green bristly ones which enfold the bud 
in Glaucium luteum, FI. Brit. Engl. Bof. 
t. 8 ; the tubular part, comprehending the 
scales at its base, in the Pinks, 6l, 62, 
or the globular scaly cup in Centaurea, 
t. 56. The Tulip, t. 6S, is a naked flower, 
having no calyx at all. 

This part is of an infinite variety of 
forms in different genera, being either 
simple or compound, divided or undivided, 
regular or irregular. In some instances it 
is permanent till the fruit is ripe, in others 
it falls even before the flower is well ex- 
panded. 

Some genera have a double perianthum, 
as Malva, t. 671, or even a triple one, as 
Scabiosa, t. 1311. 

2. Involucruin, f. 143. Involucre of Professor 
Martyn ; but I generally retain the Latin 
termination. This is remote from the flower, 
and can scarcely be distinguished clearly 
from a Bractea. The term was first 
adopted by Linaaens^ at the juiggestion of 
his firiend Artedi, in order to distinguish 
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the genera of umbelliferous plants, for 
which purpose the latter deemed the part 
in question A ery important. But accord- 
ing to the laws which Linnaeus had laid 
down, the parts of the flow'er and fruit 
alone were to afford generic characters, 
and the most sound botanists have ever 
since kept to this rule, with infinite advan- 
tage over less correct ones, however ready 
to derive ideas respecting the natural habit, 
and secondary characters, of a genus, not 
only from the inflorescence and bracteas, 
but even from the leaves, stipulas, or oilier 
parts. Linnaeus and Arteili, therefore, were 
obliged to consider the iin'oli/cra and invo- 
Incel/a, the former accompanying the ge- 
neral and the latter the partial umbels, as 
a sort of calyx, and the umbel altogether as 
one aggregate flower, composed of florets 
united -by a common radiated receptacle. 
Consequently a cyme must be considered 
in the same light ; tior are reasons wanting 
in support of this hypothesis, which we 
N shall consider after having first explained 
all the parts of fructification. 

In Euphorbia, however, the term bractea 
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would surely be more proper than involu- 
crum or invelucellumf as is evident from 
a consideration of the inflorescence of the 
whole genus, so very different in different 
species. In JS. Pep/is, and many others, 
the flowers are solitary and axillary ; in 
others again, as E. amygdaloides^ Engl. 
Bot. t. 256, and Characias, t. 442, some 
flower-stalks are umbellate, some scattered; 
and the subdivisions of the umbel in all 
are ultimately forked, that is, of a nature 
between umbellate and scattered. This 
genus has, moreover, a proper calyx or 
perianthium of a most distinct and pecu- 
liar nature. Some species of Anemone, a 
genus destitute of a perianthiunt, are said 
by Linnajus to have an involucrum, as 
A. Bulsatilla, t. 51, for which the name 
«f bractea would be vastly more correct, 
though in A. Hepatica, Curt. Mag. 1. 10, 
it is placed so near the flower as to seem a 
part of it, which, however, is really not the 
case. 

The name of Involucrum is applied by 
Glc^itsch to the membrane covering the 
fructification of ferns,/. 144, 145 ; nor have I, 
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in studying this part with, peculiar attention 
in ojcder to reform the genera of these plants, 
see Tracts relating to Natural History, 
p. 215, found reason to contrive any new 
appellation. My learned friends Willdenow 
and Swarta have judged otherwise, calling 
this membrane the indusium, or covering ; 
which seems to me altogether superfluous. 
See its various forms in£n^/. Bot. 1 . 1458 — 
60, 1150, 1159, 1160, &c. 

3. Amentum,f.lAQ. Catkin, denominated by 
authors before Linnaeusya/ws, nucamentum, 
or catulus’, consists of a common recep- 
tacle of a cylindrical form beset with nu- 
merous scales, each of which is accom- 
panied by one or more stamens or pistils, 
so that the whole forms an aggregate 
flower. The receptacle itself and the bases 
of the scales are firmly united, and the 
whole catkin fells off entire, except that 
in some instances the upper part of each 
scale withers away, as in die Willow genus, 
Salix, Engl. Bot. ri 1388 — 1402 — 4, 
&c., the seed-vessels in that genus being 
quite disdnct from the scales, la others, 
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the whole scale remams, enlargeSr 1^ 
and protect® the seed, a® in th© Fir 

tribe. Such is the case with catkins of 
fertile fiowets, which are necessarily per- 
manent till the seed is ripe ; barren ones 
fall as soon as the stamens have performed 
their office. Every catkin consists gene- 
rally of either one kind of flower or the 
other. There are few' certain and invari- 
able instances of stamens and pistils in 
the same catkin, that circumstance oc- 
curring chiefly in a few species of Sah'x' 
and Carex; nor is Typha, t. 1455 — 7, 
an exception to this. Examples of barren- 
flowered catkins are seen, not only in Salix 
and PinuSt but in several plants w'bose 
fertile or fruit-bearing flowers are not cal- 
kins, such as the Walnut, and, unless I am 
much mistaken, the Hasel-nut, t. 723. 
Each nut or seed of the latter has a per- 
manent coriaceous calyx of its own, inad- 
vertently called by Gaertner an involucrum^ 
though he considers the whole as an amen-’ 
tum^ which this very calyx proves it not 
to be*. ijMOTMifeis, the Hopi t. 427, has a 
catkin for die fertile flower only. 

* It appears moreover that Carpinus, the Honlbeam, 
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4. Spa^a^ f* 147. Sheath, a covering which 
bursts longitudinally, and is more or less 
remote from the flo\Ver. This is exempli- 
hed in the Snow-dro^i GalantJms nivalis, 
t. 167, the various species of ^Narcissus, 

17, ?75 and 276, and the Arum, 1. 12^8. 
The Spatha of the latter encloses a Spadix, 
or elongated receptacle, common to many 
flowers, according to the genuine Linnsean 
idea of this kind of calyx, taken from Palm- 
trees. In these the Spadix is branched. 

5. Gluma,f. 148. Husk, the popular calyx of 
Grasses and Grass-like plants, of a chaffy 
texture. These husks are usually com- 
pressed, embracing each other at the base, 
as in Phleum pratense, t. 1076. Some- 
times they are depressed, flattened verti- 
cally, as in Briza, t. 540 and 13l6. To 
the husk belongs the Arista, f. 149, Beard 
or Awn, a bristle-shaped appendage^ usually 
spiral, and possessing the property of an 
hygrometer. This, however, is not always 

has hitherto erroneously been supposed to have an amen- 
tum for the feriHe floweV. The true nature of the cover- 
ing of the seed, as well as of the common stalk, proves 
it otherwise. 
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present, even in different individusili of 
the same species. 

Unfortunately for the science. 

On the awn there no reliance,” 

So says, or raj-her sings, with more truth 
than sublimity, the ingenious author of 
the Flora Loyidinensls ; fasc. 6, t. 8. 

The spiral kind of’awn is most frequently 
attached to the Coroll of grasses, which is 
precisely of the same husky nature as their 
calyx, and is, by some botanists, consider- 
ed as such. Specimens of gliuncE muticoiy 
beardless husks, are seen in Fiiularis ca- 
narknsis, Engl. Bot. t. 1310, and glunat 
arisUita., a\uied ones, in LaguruA ovatusy 
/. 1334, and Stipa peimata, t. 1350. 

6. Perichcetiuniyf. 150. A scaly Sheath, invest- 
ing the fertile flower, and consequently the 
» base of the fVuit-stalk, in some Mosses. In 
the genus Hppnum it is of great conse- 
quence, not only by its presence, constituting 
a part of the generic character, but by its 
differences in shape, proportion, and ruc- 
ture, serving frequently to discriminate 
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1445*— 8, &c. ; see also the same part in 
Neckera^ t. 1443, 4. Ijnnaeus appears bj 
his manuscripts to have intended adding 
this to the different kinds of caljx, though 
it is not orie of the seven enumerated in 
his printed works. Nor is he, surely, cor- 
rect in allowing it to the genus Jun^er- 
manriia. The membranous part which he 
there calls perichtetium is strictly-; analo- 
gous indeed to the cah/ptro, f. 151, 152 b, 
or veil of real mosses, esteemed by him a 
kind of calyx; but as I presume with Schre- 
ber, to reckon it rather a corolla, and Hed- 
wig once thought the same, and as Junger- 
maniiia has more or less of a real calyx 
besides, f. 152 a, see Engl. Bot. t. ?71» 
&c., I would no longer apply the term 
pericluxthim to this genus at all. 

The part called calyptra being removed 
from the list, as being a corolla, the peri- 
ckaiium takes its place among the seven 
kinda of calyx. We lay less stress upon 
this coincidence than Linnaeus might have 
done, when, according to the fashion of 
the times, he condescended tn distributa 
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liis immortal Phih^pkia ^o^dft^'^iAto 
IS- chapters and 365 Sections, and recUoitlff 
seven parts of fructification as well as seven 
species of calyx. 

7 . Volm, fi l53, Wrapper, or covering of the 
tribe, of a membranous texture, 
concealing their parts of fructification, and 
in due time bursting all round, forming a 
ring upon the stalk, as in Agaricns pro^ 
cerus, Sowerb. Fung. t. and A. cam- 
pestris, the Common Mushroom, t. 305 ; 
such at least is the original meaning of 
this term, as explained in ike Phil. Pot. \ 
but it has become more generally usOd, 
even by Linnaeus himself, for the more 
fleshy external covering of some other 
Fungi, which is scarcely raised out of tha 
ground, and enfolds the whole plant when 
young, f. 154. See Agaricus mlvaceus, 
t. 1, and Lpcoperdon fomicatum, t. 198 ; 
also the very cutious L. phalhkles, t. S 90 , 
now made a distinct genus by the learned 
Persoon, under the name BfUairta 
phalhides. 
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Linnsgui adopted from Ciesalpinus the opi- 
nion that the Calyx proceeded from the bark, 
like the leaves, because of its similarity in 
colour and texture to those organs. He even 
refined upen the original idea, and supposed 
this part to proceed from the outer bark, while 
the more delicate corolla originated m the 
liber. What is now known of the physiology 
of the bark, as explained in several of our 
preceding chapters, renders this hypothesis 
totally, inadmissible. 

The knowledge of the real use of leaves, 
see chapter 1 6 , may however throw some light 
upon that of tlie calyx. -Besides protection 
pf the flpwer from external injuries, which is 
one evident use of this part, it appears highly 
probable that it may often contibute to the 
growth and strenglb of the. stalk which sup- 
ports it», as the leaves, do to that portion of 
branch below tiiem. . Tha stalk often swells 
considerably during, the gmwth of tlie flower, 
especially just below the calyx, becoming 
more woody, an alteration frequently neces- 
sary for the support of the ripening fruit. 
When the calyx falls very early, as in the 
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Poppy tribe, Popaver and G/ai<cta»i^ I ^can- 
not find that the flower-^stalk is subsequently 
enlarged, nor in any manner altered ; while 
in genera without number, whose calyx is 
permanent, the stalk becomes not only more 
woody, but often considerably thickened. 

II. Corolla. The Corolla, vulgarly called 
the leaves of the flower, consists of those 
more delicate and dilated, genertdly more 
coloured leaves, which are always internal 
with respect to the calyx, and constitute 
the chief beauty of a flower. In the . 
Rose the Corolla is red and fragrant; 
in the Violet purple; in the Primrose 
yellow. 

This term includes two parts, the Petal, 
Petalum^ and the Nectary, Nectarium, 
The former is either simple, as in the Prim- 
. rose, in which case the Corolla is said to 
be monopetalous, of one petal ; or com» 

; pound, as in the Rose, in which it is poly- 
petalous, of several. The Nectary is some- 
times a part of the petal, sometimes sepa* 

; mte from it. , 

A monopetalous Corolla consists of two 
parts ; the tube, tubust the cylindrical part 
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CBcbsed in the calyx of the Primrose; and 
the hfiah, which is the horizontal 

spreading portion of the same flow^er,/'. 155. 
The analogcHis, parts of a polypetalous Co- 
itdla, as in the Wall-flower or Stock, jf. 1,56, 
are named due claw, unguis^ f. 157 end 
the border, lamina, b. 

The Corolla is infinitely- diversified in 
form in different genera, whence Tourne- 
fort and Biviruj^ derived their methods of 
arrai^ement. It is called regular when 
its ^neral figure k uniform, as in the Rose, 
die Pink, the Columbine, Aquilegia vul- 
gari$i Engl. Bot* 297, and Gentiana 
Eneumonanthe, t, 20; irregular when 
otherwise, as the Violet, t. 619, 620, Dead- 
nettle, and Lathyrue, t. 805 and 

il(^. An equal Corolla, f. 156, is not 
only regular, but all its divisions are of one 
Sjze,- liko tbosoof the Primrose, t. 5, Cmn- 
parnda, 42, ^» Eaxifte^a, t. 9l ^ un- 
equal mie,^158, is wben -scHne segments 
sue idtarootely smaller than the ;Others, as 
in t. 651 , or otherwise different, 

as in Aquikgia, t. 297- It is by no means 
always ne6«ssary, in defining characters of 
genera, to use these last terms, it being 
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SHHicient in general to say that a 0>rolia 
is regular in oppositk>n to one that is irre- 
gular ; more especially as some species of a 
genus may possibly have an equal corolla, 
others an unequal one. 

The most usual shapes of a monopetalous 
corolla are 

campanulaia, f. 159, bell-shaped, as in 
Campanula^ t. 12. 

infundibuliformh, f. 100, funiiel-ebaped, 
Pn/moiiflWa, 7. 118. 

hppocrateriformisi f. 155, salver-shaped, 
Primula, t. 4i. 

roiata, wheel-shaped, that is, salver-dhaped 
with scarcely any tube, Boraga, f, 36. 
ringem,f. l6l, ringent, irregular and gap- 
ing like the mouth of an animal, La- 
mium, t. 7b8 ; called by former bota- 
nists labiata, lipped. 

personata, f. 162, personate, irregtilar and 
closed by a kind O^palate, ./inf irrJltntim, 
1 . 129 . Those Of a polypetalous one are 
cruciformis, f. 156, cruciform, regular and 
like a cross, Dentaria, t. 309, and Ghei- 
rantkus, t. 462. ' 

rosacea, rosaceous, spreading Tike a rose. 
Dry as, #.451. 





papiUomcm, f. 16S, papilioitaceousi^ kre- 
gitlat, and spreading, somewhat like a 
butterfly, Lathprus^L 1108. The vari- 
ous petals which compose such a flower 
are distinguislied by appropriate names, 
as vexillumyf. 164, standard, the large 
one at the back ; ala,f. 165, wings, the 
two side petals ; ai^ carina, ft'iQG, the 
keel, consisting of two petals, united or 
separate, embmcing the internal organs, 
f. 167* In Trifalium all the petals are 
sometimes united into one at the lower 
part. 

incom^ta, incomplete, when parts, wliich 
analogy would l«ad us to expect, are 
deficient, as in Amorphayja papilionace- 
o»s flower appai^tly, but consisting of 
the vexiUum only ; or Mittera oi Schre- 
hetyf. l68, a rosaceous one with a single 
lateral petal, seeming as if four others 
had been stripped oft'. 

It isremarluible diat irregular flowers, ^me- 
titnes vary to regular ones in the very same 

. plant, ^su;f in Bignonia radicam. Curt. 
Mag.x t% 1 and Antirrhinum Li-r 
miriaf l69» Bngl. Bot. /, 658 and 
269. 
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Liniiseus was. of opinion that the CofSiila 
originated from the or inner bark, as 
the Calyx from the outer, but this cannot be 
defended now the real physiology of the bark 
is better understood. 

The whole use and physiology of the Co- 
rolla have not yet been fully explained. As 
a protection to the tender and important parts 
within, especially from wet, its use in many 
cases is obvious, but by no mtains in all. 
Linnaeus imagined it to serve as wings, to 
waft the flower up and down in the air, and 
so to promote the functions of the Stamens 
and Pistils, as will hereafter be described ; 
nor is this opinion unfounded. 

Sprengel has ingeniously demonstrated,, in 
some hundreds of instances, how the Corolla 
serves as an attraction to inlects, indicating 
by various marks, sometimes perhaps by its 
scent, where they may find hone^, and ac- 
commodating them with a convenient testing- 
place or shelter while' *they . extract it. This 
elegant and . ingenious diebry )receives con- 
firmation from almost every flawer we exa- 
mine. ’Proud man is disposed to think that 
« Full many a born tb blu^ Otisietii,'* 
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becsuM Iii6 lias not deigned to exploiie lt; 
but we ^d that ev^ the beauties of the mo^ 
sequestered wdderness are not mat^ in vain. 
They hove myriads of admirers, attracted 
by their charms, and rewarded with their 
treasures, which very treasures would be as 
useless as the gold of a miser to the plant it- 
self, were they not thus the means of bringing 
insects about it. The services rendered by 
such visitants will be understood whew we 
have described all the parts of a flower.. 

Besides the above purposes, I have always 
conceived the Corolla to fulfil some important 
office to the essential, parts ef the flower with 
respect to air, and especially light. It not 
only presents itself in a remarkable manner 
to the sttn-beams, frequently closing or dnxq)- 
ing when they are withdrawn, biit it is so 
peculiarly dwtinguidied by beauty or brilli- 
ancy of tK)lottr, that oraeemmot but thiiok its 
flinctioa^ sQinewbat difl^ent from thiMe of 
the leaves, ewn witii regard to light it^lf. 
Dr. Darwin eidli the Corolla the Tungs of 
the ifld jnitils, and intii great pro- 

babiltty, fcB* tihey hboar^ in air-vessels. But 

when Wf ciMiiider ^tlaloiaie an^ peculiar 
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setTBticaift of a ifiou'er^ the elastic and it^Sam* 
mabie jpo/Zeny tlie honey, and the exquisitely 
volatile perfume, as we kne^ from die curious 
discoveries of modern chemistry how great 
a share light has 'm the production of such, 
we cannot but conclude that the petals must 
he of primary importance with respect to their 
secretion by its means- 

Sometimes the Corolla is very sliort-lived ; 
somtimes very lasting, even till the fruit is 
perfected, though mostly in a faded condi- 
tion. In double dowers 1 have observed it 
to be much more durable than in single ones 
of the same species, as Anemones aud Pop- 
pies, because, as 1 conceive, of its not having 
performed its natural functions, the stamens 
and pistils of such dowers being obliterated, 
or changed to petals; henj^ the vital prin- 
ciple of their corplla is not so -soon exhausted 
m usual. PkiL Tram, fop 165. 

. The Corolla, as already ob^rved, is not 
essential. Whatever its. functions may be, 
they can be ooe^ipnaliy . performed by the 
Calyx perhaps, <?r even by die Filaments of 
tlie Stamens ; as tho^ of leaves are, in leaf- 
less plants, by tte stems. , Wt®” flower 
only one covering, it is not always easy 
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to say whether that be a Calyx or Corolla. 
Wlien green arid coarse in texture like the 
former, we criil it so, as in Chenopodium., 
l^ngl. Bot. t. 1033, and 1721—4, and the 
naturah relationship of this genus to Polygo- 
ntim, t. 1044, 989> 756, &c., leads us to 
reckon the same part in the latter a coloured 
calyx. On the other hand, when the part 
present is delicate and finely coloured, like 
the generality of Corollas, we denominate it 
such ; more especially if the plant to which 
it belongs be allied to others that have a 
Calyx besides, as in Tulipa, t. 63, allied to 
'Leucqjttm, t. 621, which has a Spatku. The 
great Jussieu denominates this part in the 
Tulip and other liliaceous plants, however 
beautiful, a Calyx. His definition of a Corolla 
is “ that covering of a flower which is in- 
vested with the calyx, being very raoely 
naked ; a continuation of the inner bark of 
the flower-stalk, not of its cuticle ; not per- 
manent, but mostly felling off with the sta-^ 
mens ; surrorinding or crowning the fruit, 
but never growing united with it; and having 
its parts or s^roents for die most part alters- 
nate with the stamens, which are eqiwl to 
them in humber.” By this rule the tube and 
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six segments of a Narcissus, t. 17> 375 smd 
276 , constitute the Galyx, and then surely 
what Jussieu calls a Crown,/'. 147^, and Lin* 
njeus a Nectary, must be flowed the name 
of Corolla. On the other hand, the Spaiha 
becomes a Broctea, Consequently the whole 
order of Liliaceous flowers in general have a 
coloured Calyx only, which seems hardly 
admissible ; and yet I cannot conceal a re- 
cent diseovery^which strongly confirms the 
opinion of ray acute and candid friend. Two 
species of a n^ genus *, found by Mr. Men- 
zies on the West coast of North America, 
have beautiful liliaceous ilowers like an Aaa- 
pantkus, with three int^nal petals besides ! 
Tulbaghia is a similar instance. I must how- 
ever protest against the idea of the Corolla 
originating exclusively from the inner bark, 
as well as of the cuticle not bing continued 
over it, for reasons sufliciejitly apparent from 
the former part of this work. 

It is a Linntean rule that the Stamens 
should be opposite to the segments of the 
Calyx, and alternate with the parts of the 

* I have lately, in a paper to the Linnaean Society, 
named this genus BroStea in honour of James Brodie, 
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CotoUiu ita author nevertheless seenw of 
opinion that no abs^ute means of distinction 
between these two parts can be pointed out, 
except colour ; of the insufficiency of which 
be is aware. If however the Corolla performs 
functions with respect to light which the Calyx 
does not, and those functions are indicated 
by its colour, a distinction founded on such 
a principle is both correct and philosophical. 
We must then conclude that in /Bost liliaceous 
plants, not in u//, the two or^ns are united 
into one, and indeed the otftside is often 
green and coarse like a Calyx, the inner co- 
loured and delicate ; witness Ornithogalunit 
t. 21, 130 and 499» Narthecium, t. 535, &c. 
Linnaeus, has the same idea respecting Daphne ^ 
t. 119 ond 1381, and the analogy is con- 
firmed by Gnidiuy which is a Daphne witli 
petals. In TrolUuSt t. 28, and JJclleboruSt 
i. 200 and 613, Linnaeus considers as petals 
what Jussieu, following Vailiant, thinks a 
Calyx. Of these plants we shall soon have 
occasion to speak again. 

I cannot but consider as a sort of Corolla 
the Ca/ypiSro or Veil of Masses, which Lin- 
naeus reckoned a Calyx. Schreber, very 
deep and critical in his inquiries concerning 
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difooveries iu»ong theiii, were both of this 
opinion, though the, latter seems to have re- 
linquished it. The organ in question is a 
manbranous hood, covering the unripe fruit 
of these diminutive vegetables, like an ex- 
tinguisher,/. 151 ; but soon tom from its base, 
and elevated along with the ripening capsule. 
See Engl. Bot. /. 558, &c. The great pe- 
culiarity of this part, whatever it be called, 
consists in its summit performing the office of 
a stigma, as Hedwig first rremarked. In 
Jungermannia^ f. 152, t. 771, &c., the very 
same part, differing only in usually bursting 
at the top to let the fruit pass, is named by 
Linnaeus a pericheeiium^ but very incorrectly^ 
as we have already hinted. 

Wtedever office the Petals may perform 
with respect to air and U^t, it is probable that 
the oblong summit of idae &paeUx in Arum, 
t. 1208, answers the same pm'fiese. When 
ffiia part has been ffir a short time exposed 
to the light, it assumes a purplish brown 
bue^ which M. Senebier seems to attribute 
to the i^me cause which he tbu^ produces 
the great heat observed in this flower, the 
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rapid combination of oxygen gas with tbc 
carbon the plant ; an hypothesis hardly 
adequate to explain either. 

Neciarinm, the Nectary, may be defined 
as that part of the Corolla uhich contains ot 
which secretes honey. It is perhaps in effect 
nearly universal, as hardly a flower can be 
found that has not more or less honey, though 
that liquor is far from being universally, or 
even generally, formed by any apparatus 
separate from the Petals. In monopetalous 
flowers, as jMtMum album the Dead Nettle, 
t. 76’8, the tube of tlie corolla contains, and 
probably secretes, the honey, without any 
evident Nectary. Sometimes the part under 
consideration is a production or elongation of 
the Corolla, as in Violets ; sometimes indeed 
of the Calyx, as in the Garden Nasturtium, 
Tropaolum, Curt. Mag. t, 23 and.98> whose 
coloured Calyx, y*. 170, partakes much of tiw 
nature of the petals. Sometimes it is distinct 
from both, either resembling the petdb, asin 
Aquikgittif. IJl, EngL t. 2.97, or mope 
different, as in Epimediam, /I 172, 173, 
t. 438, Helkhatm) t, 2Wand6l3,.dco«t/w»i?i 
the Common Monkabood, and MelphiuUmi 
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tlie La|||spur. Such at least is the mode tn 
which Linnaeus and his followers understand 
the four laist-mentioned flowers ; but we have 
already hinted that Jussieu is of a difterent 
opinion, and he even calls the decided Nec- 
tary of Spimedium an internal petal ! Diffi- 
culties attend,, both theories. It seems para- 
doxical to call petals those singular bodies in 
Aconitum, f. 174, like a jTair of little birds, 
which are manifestly formed only to hold tl>e 
honey, and not situated nor constructed so as 
to perform the proper functions of petals ; 
but on the other hand IXanunculus, t, 10(), 
515 and 516, one of the same natural order, 
has evident calyx and petals, which latter 
have a honey-bearing pore in their claw, 
evincing their identity with the less petal-like 
Nectaries just described. Other instances 
indeed of Nectaries in the claws of petals are 
found in the Crown Imperial and Lily ; which 
only confirms more strongly the compendious 
construction of the Lily tribe, the- leaves of 
their flowers in these examples being Calyx, 
Petals and Nectaries all in one. 

The most indubitable of all Nectaries, as 
actually secreting honey, arc those of a 
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glandular kind. In the natural 4ider of 
Cruciform ' plants, composing the Linnacan 
Teiradynamia^ these are generally four 
green glands at the base of the Stamens. See 
Dentaria, Engl. Bot. t. 309» Sisymbrium, 
t. 525, and Brassica, t. 657. In Salts, 
t. 148d, and Geranium, t. 322, 75, &c » 
similar glands are observable ; whilst in 
Pelargonium, the African Geranium, the 
Nectary is a tube running down one side of 
the flower-stalk. 

The elegant Parncfssm, f. 82, of which we 
are now acquainted with two new American 
species, has a most elaborate apparatus called 
by linnsDus Nectaries, 175, but which the 
cautious Jussieu names Scales only. linmeus 
usually called every supernumerary part of a 
flower Nectary, from analogy only, though 
he might not in every case be able to prove 
that such parts produced honey. This is 
TOnvenient enough for botanical disdnctions, 
though perhaps not always right in physio- 
logy j yet there is nothing far whkh he has 
been more severely and contemptuously cen- 
sured;- He was too wise to answer illiberal 
eriricism, or ite might have required his ad- 
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rersaries to prove that such parts were not 
Nectaries. Sometimes possibly hemey seenl 
to err, like L’Heritier, in calling abortive 
stamens by this name; Yet who knows that 
their filaments do not secrete honey as well 
as the tubes of numerous flowers? And though 
abortive as to Antheras, the Filament, con- 
tinuing strong and vigorous, may do its of- 
fice. 

Honey is not absolutely confined to the 
flower. The glands on the footstalks of Pas- 
sion-flowers )rield it, and it exudes from the 
flower-stalks some liliaceous plants^ 

The sweet viscid liquor in question has 
given rise to much divemity of opinion re- 
specting its use. Pontedera thought it w’as 
absorbed by the seeds for their nourishment 
while forming, as the yolk of the egg by the 
chick. But Linnaeus observes in reply* that 
barren flowers produce it as weU as fertile 
ones, witness {/rri'ca and Salix. In some 
instances the fisrtile flowersonly are observed 
to bear honey, bs Pbplimthus and 2'amus, 
hut such cases are rare. Even Darwin says 
the honey is the food of the staumcos and 
pistik, not recf^lecting tlwit it is often lodged 
in spmrs or cells quite out of their, reach. 
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There can be no doubt that the sole use of* 
the honey with respect to the plant h to 
tempt insects, who in procuring it fertilize 
the flower, by disturbing the dust of the Sta- 
mens, and even carry that substance from 
the barren to the fertile blossoms. 

3. Stamina. The Stamens, formerly called 
Chives, are various in number in different 
flowers, from one to some hundreds. Their 
situation » internal with respect to the 
parts we have been describing ; external 
to the Pistils, at least in simple flow'ers. 

These organs are essential, there being 
no plant hitherto discOA'ered, after the most 
c£u*eful research, tliat is destitute of tliein, 
either iu.the same flower with, the pistils, 
or a separate one of the same species. 

A Stamen, y. commonly consists of 
two parts, the Filameut, ^k^FilamentunifaxiA 
Antlier, b*, the former being 

merely wh^ supporfe die latter, which is the 
only essential part. Various forms and pro- 

♦ I fiuboiit to the opinion of Professor Martyn in 
mdoptinf this word, for the reasons given in his Imu* 
^gmg€ 0f more especially as general ^raptice 

seems to favour its usc^ 
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portions of Filaments may be sem viH the 
Tulip, where they, are six in number, tlack 
and short, Engl. Bot. t. 63 ; tlie Fkik, 
whwe they are ten, much more slender, 
and answering to the idea of a fdament or 
thread, t. 6 %', and Anemone, t. 51, where 
they are numerous. They are commonly 
smooth, but sometimes, as in Verhmcum, 
t. 58, 59, bearded. In Melaleuca, Emt. 
Bot. t. 36 and 50, they am branched ; 
and in Prunella, Engl. Bot. L 96l, forked, 
one point only bearing an Anther. In 
Aristolochia, t. 398, they are wanting, 
and nearly so in Potamogeion, t. 376, &c. 

The Anther is the only essential part of 
a Stamen. It is generally of a membranous 
texture, consisting of two cells or cavities, 
bursting longitudinally at their outer 
edges, as in tbe Tulip. In Erica, t. 1013 
—15, it of»ens by pores near the summit, 
as in the Potatoe-bloss'tMn. Very rarelv 
the Antlier has Ibar cells, as Tetratheca, 
Boti of N. HoU. t. 5, and Exot. Bot. 
t. 20^—22. Sonretimes it is ornamented 

* Intlris plate tbc engraver has by mistake expressed 
the section of the anther so as to look mot* like a ger- 
oi^n, though the original drawing was corr.oti 
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mth A atit, as in mmy Mrkat a«4 Iha 
^niis Pinits. See Mr, Lambert’s splendid 
vrork. 

Ttie Pollen^ or Dust, is contained in 
the Anther, from which it is thrown out 
chiefly in warm dry weather, when the 
coat of the latter contracts and bursts. 
The Pollen, though to the naked eye a 
fine powder, and light enough to be wafted 
along by the air, is so curiously formed, 
and so various in different plants, as to be 
an interesting and popular object for the 
microscope- Each grain of it is commonly 
a membranous bag, round or angular, 
rough or smooth, which remains entire till 
it meets with any moisture, being con- 
trary in this respect to the nature of the 
Anther ; then it bursts with great force, 
discharging a most subtile vapour. In 
the Orchis femily, and some other plants, 
the pollen is of a glutinous nature, very 
different from its usual aspect. See re- 
marks on Mirabilis longifloroy Exot. Bot. 
1 . 44 . 

The Stemens are changed to petals in 
double flowers, and rendered useless. They 
are often obliterated by excessive nourish- 



sfy; 

znisi^, : or wh^n tlie plant increases, pttch 
by root, as in the Fiiery Lily, or true 
Lilium bulbiferum. 

t. PisTiLLA. The Pistils, no less essential 
than the Stamens, stand within them in 
the centre of the flower, and are generally 
fewer. When in a different flower, on the 
same or a different plant, they are not al- 
ways central. Linnaeus conceived them to 
originate from the pilb, and the stamens 
from the wood, and hence constructed an 
ingenious hypothesis, relative to the pro- 
pagation of vegetables, which is not desti- 
tute of observations and analogies to sup- 
port it, but not countenanced by the ana- 
tomy and physiology of the parts alluded 
to. 

Each Pistil,y.l77, consists of three parts. 

1, the Germen, a, or rudiment -of the young 
fruit and seed, which of couse is essential ; 

2, the Stylusy b, style, various in length and 
thickness, sometimes altogether wanting, 
and when present serving irterely to elevate 
the third part, Stigmay C. This last, is in- 
dispensable., |li shape is various, either 

T 
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pimple, scarcely more than a point, or 
capitate, forming a little round head, or 
variously lobed. Sometimes hollow, and 
gaping more especially when the flower is 
in its highest perfection ; very generally 
downy, and always more or less moist 
with a peculiar viscid fluid, which in some 
plants is so copious as to form a large 
drop, though never big enough to fell 
to the ground. The moisture is designed 
for the reception of the pollen, which ex- 
plodes on meeting with it ; and hence the 
seeds are rendered capable of ripening, 
which, though in many plants folly form- 
ed, they would not otherwise be. 

The Germen appears under a variety of 
shapes and sizes. It is of great moment 
for botanical distinctions to observe whe- 
ther it be superior, that is, above the 
bases of the calyx and corolla, as in the 
Strawberry and Raspberry, or inferior, 
below them, as in the Apple and Pear. 
Very rarely indeed tho Germen is supposed 
to be betwixt t(he calyx and corolla, of 
which Sanguisorbay Engl. WM:, t. ISIS, is 
reckoned by Linnaeus an example; but 
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the corolla there has really a tube, closely 
embracing the Germen. In Adoxa, t. 453, 
the calyx is half-inferior, the corolla su- 
perior. When in botanical language we 
say germen superior, it is equivalent to 
flower inferior’, but it is sometimes more 
convenient and proper, for the sake of 
analogy or uniformity, to use one mode of 
expression than the other. 

Pistils are sometimes obliterated, though 
oftener changed to petals, in double flowers, 
as well as the stamens ; but 1 have met with 
a much more remarkable change in the 
Double Cherry, of the pistil into a real 
leaf, exactly conformable to the proper 
leaves of the tree, only smaller. By this 
we may trace a sort of round in the vege- 
table constitution. Beginning at the her- 
bage or leaves, we proceed insensibly to 
bracteas in many species of Salvia, or to 
both calyx and corolla in the Garden Tu- 
lip, which frequently has a leaf half green 
half coloured, either in the flower or on 
the stalk just below it. Anemone alpina 
produces occasionally a petal among the 
segments of its involucrum or bractea. 

X 2 
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Geum rivak, Engl. Bot. t. 1()6, wbeo 
cnltivated in dry gravelly ground, exhibits 
such transformations in abundance. Be- 
tween petals and stamens there is evidently 
more connection, as to their nature and 
functions, than between any other organs, 
and they commonly flourish and fall to- 
gether. Yet only one instance is known 
of petals changing to stamens, which Dr. 
Withering has commemorated, in the 
Black Currant, Ribes nigrum. On the 
other hand, nothing is more frequent than 
the alteration of stamens to petals. Here 
then the metamorphosis begins to be re- 
trograde, and it is still more so in the 
Cherry above mentioned, by which we re- 
. turn to the herbage again.— The line of 
distinction seems to be most absolute be- 
tween stamens and pistils, which never 
change into each other ; on the contrary, 

. pistils, as we see, rather turn into petals, 
or even into leaves, 

5. Pericarpium. The seed-vessel, ex- 
tremely various in different plants, is 
formed of the germen enlarged. It is not 
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an essential part, the seeds being freqttently 
naked, and guarded only by the calyx, as 
in the first order of the Linnzean class 
Didynamia, of which Lamium, Engl. Bot. 
t. 768, and Galeopsis, t. 667, are exam- 
ples; also in the great class of compound 
flowers, Syngenesia, as well as in Rume.T, 
t. 724, Bolygonumy t. 989? the Umbelli- 
ferous tribe, numerous tjhrasses, &c. 

The use of the Seed-vessel is to protect 
the ^ seeds till ripe, and then in some way 
or other to promote their dispersion, either 
scattering them by its elastic power, or 
serving for the food of animals in whose 
dung the seeds vegetate, or promoting the 
same end by various other means. The 
same organ which remains closed so long 
as it is juicy or moist, splits and flies 
asunder when dry, thus scattering the 
seeds in weather most favourable for their 
success. By an extraordinary provision of 
Nature, however, iusOme anmml species of 
Mesembryanthemum, f. 178, natives of 
sandy deserts in Africa, the seed-vessel opens 
only in rainy weather ; otherwise the seeds 
might, in that country, lie long exposed 
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before they met M'ith sufficient moisture to 
vegetate. 

CapsulOy a Capsule, is a dry seed-vessel 
of a woody, coriaceous or membranous 
texture, generally splitting into several 
valves; more rarely discharging its con- 
tents by orifices or pores, as in Campanula 
and Vapaver ; or falling off entire with 
the seed. Internally it consists either of 
one cell or several ; in the latter case the 
parts which separate the cells are called 
dissepiment a, partitions. The central co- 
lumn to which the seeds are usually at- 
tached is named columella. See Datura 
Stramonium,/. 179> Engl. Bot. f. 1288. 

Gcertner, a writer of primary authority 
on fruits and seeds, reckons several pecu- 
liar kinds of Capsules, besides what are 
generally understood as such ; these are 

Utriculus, a Little Bladder, which va- 
ries in thickness* never opens by any 
valves, and fells off with the seed. I be- 
lieve it never contains more than one seed, 
of which it is most commodiously, in bo- 
tauical language, called an external coat, 
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rather than a Capsule. Gaertner applies it 
to Chenopodium, as well as to Ckmatisy 
&c. In the former it seems a Pellicula, 
in the latter a Testa, as we shall hereafter 
explain. 

Samara is indeed a species of Capsule, 
of a compressed form and dry coriace- 
ous texture, with one or two cells, never 
bursting, but falling off entire, and dilated 
into a kind of wing at the summit or sides. 
It is seen in the Elm, the Maple, the Ash, 
Engl. Bot. t. 1692 , and some other plants. 
This term however may well be dispensed 
with, especially as it is the name of a genus 
in Linnseus; an objection to which Co- 
tyledon too is liable. 

Foliiculus, a Follicle or Bag, reckoned 
by Linnaeus a separate kind of seed-vessel 
from the Capsule, ought perhaps rather to 
be esteemed a form of the latter, as Giert- 
per reckons it. This is of one valve and 
One cell, bursting lengthwisei “and bearing 
the seeds on or near its edges, or on a re- 
ceptacle parallel therewith. Instances are 
found in Vinca, t. 514, Paonia, t. 1513, 
and Embothrium, Bot, of New Holland, 
t. 7—10, 
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Cocciim of Gaertner, separated by him 
front capsules, is a dry seed-vessel, more 
or less aggregate, not solitary, whose sides 
are elastic, projecting the seeds with great 
force, as in Euphorbia ; also Boronioj 
Tracts on Nat. History, #. 4 — 7. This 
seems by no means necessary to be esteemed 
otherwise than a sort of capsule. 

Siliqua,f. 180, a Pod, is a long dry solitary 
. seedrvessel of two valves, separated by a 
linear receptacle, along each of whose 
edges the seeds are ranged alternately, as 
in the class Tetradynamia. See Cheiran- 
t}\us, Engl. Bot. t. 462, and Cardamine, 
t. 60; also Bignonia echinata, figured by 
Gaertner, t. 32, f, 1, which, though pau- 
tiously called by him a capsnla siliquosa 
only, is as true a according to his 

own definition, and every body’s ideas, as 
possible ; so is also that of Chelidonium. 
He justly indeed names the fruit of 
eapsula Icguminosa^ a follicle with him 
being a single- valved capsule, with the 
JKseds marginal as in a legume. 

181, a Pouch, is only a Pod of 
Ushoit or rounded iigi^re, like Draba •oema^ 
Engl. Bot. t. 586*. 
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• Legutnen,/. 182, a Legume, is the peculiar 
solitary fruit of the Pea kind, formed of 
two oblong valves, without any longitudinal 
partition, and bearing the seeds along 
one of its margins only. See E7igl. Bot. 
t. 1046, 805, &c. The Tamarind is a 
Legume filled with pulp, in which the 
seeds are lodged. The Capsules oi H die-- 
borus and some other plants allied thereto, 
justly indicated by Gajrtner as approach- 
ing very nearly to the definition of Le- 
gumes, differ essentially in not being soli- 
tary, and in consisting each but of one 
.valve. Some Larkspurs indeed bear such 
capsules solitary, but analogy teaches us 
their true nature. 

When a Legume is divided into several 
cells, it is either by transverse constrictions, 
or by inflexion of the valves ; never by a 
separate longitudinal partition ; see JDo/i- 
choif purpureas, Exot, Bot, t. 74. 

Sometimes this kind of fruit lodges but 
one seed, as in many species of Trifolmm ; 
see Engl. Bot. 1 . 1048, also Vminariadenu~ 
data, Exot. Bot. t. 27. It is only by analogy 
0iat such are known to be Legumes. 

I 
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Driipa, f. 183, a Stone-fruit, has a fleshy 
coat, not separating into valves, containing 
a single hard and bony Nut, to which it is 
closely attached ; as in the Peach, Plum 
Cherry, &c. ; see Engl. Bot. t. 706 and 
1383. The Cocoa-nut is a Drupa with a 
less juicy coat. 

Sometimes the Nut, though not sepa- 
rating into distinct valves, contains more 
than one cell, and consequently several 
seeds. Instances are found in Cortms, 
t. 2i9s Geerfntr, t. 26, and O/ecr, the 
Olive, FI. Grccc. t. 3, though one cell of 
the latter is commonly abortive. ^ ■ 

5- Pomum, f. 184, an Apple, has a fleshy coat 
like the Drupa, but containing a Capsule 
with several seeds, as in common Apples and 
Pears ; see Pprus domestica, t. 350. 

This is , comprehended by Gaertn^r un- 
der the diflerent kinds of Bacca, it being 
sometimes scarcely possible to draw the 
line between them ; witness the Linnasan 
genus Sorbus. 

Bacca^ f. 18(5, a Berry, is fleidiy, \rithout 



valves, cpntaining onp or more Seeds, enve- 
loped with pulp. It becomes more juicy in- 
ternally as it advances to maturity, quite 
contrary to the nature of a Capsule, though 
the difference between these two unripe 
fruits may not be discernible, and though 
some true Berries, when fully ripe, finally 
become of a dry and spongy texture ; but 
they never open by valves or any regular 
orifice. Examples of a Bucca are seen in 
Atropa- Belladonna, Engl. Bot. t. 59?, 
and Ribes, t. 1‘289 — 9^2, The same part 
in liedera, t, 1 !267, is of a more mealy 
substance. In Cuciihalus, t. 1577, the 
coat only is pulpy. In Trientalis, t. 15, 
the coat becomes very dry and brittle as 
soon as ripe, and the cavity of the fruit is 
nearly filled by a globular columella. See 
Gajrtner, t. 50. 

BaccQ composita, f. \8f6, a Compound 
Berry, consists of several single ones, each 
containing a seed, united together, as in 
Rubus, the Raspberry, Bratnble, &c., Et^L 
Bod. 2. 715, 716, 8'26, 827- Each of the 
separate parts is denominated an Acinus, 
pr Graioj which term Gaertner extends to 
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the simple many-seeded berries of the Vine, 
Gooseberry, &c. » 

The Orange and Lemon are true Ber- 
ries, with a thick coat. The Melon and 
Cucumber tribe ha\e a peculiar sort of 
Berry for which Gaertner uses the name of 
Pepo, Gourd ; and be defines it a Berry 
whose cells, together with the seeds, are 
remote from the axis or centre, the seeds 
being inserted into the sides of the fruit. 
Passifloi'a stiherosa,f. 187, Exot. Bot. t. 28, 
shows this insertion, being nearly allied to 
the same tribe ; but in this genus the pulp 
invests each seed separately, forming mi 
within the common cavity. 

Some fruits ranged by Linnaeus as Drupes 
with many seeds, on account of the hard- 
ness of the shells of those seeds, are best 
perhaps, on account of their number, con- 
sidered by Gaertner as Bacca. Among 
these are Mespilust the Medlar. 

There are several spurious kinds of ber- 
ries, whose pulp is not properly a part of 
the fruit, but originates from some other 
organ. Thus, in the Mulberry, as well as 
tlie Strawberry Spinach, Blitum, Curt. 
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Mag. fi 276, the Galyx after flowering 
becomes coloured and very juicy, invest- 
ing the seed, like a genuine berry. The 
Corolla of Commelina Zanonia undergoes 
a similar change, forming a black very 
juicy coat to the capsule, being totally al- 
tered both in shape and substance from its 
appearance in the flower. In the Juniper, 
Engl. Bot. t. 1100, a few scales of the 
fertile catkin become succulent, and coalesce 
into a globular berry with three or more 
seeds, to wiiich Gajrlner applies the term 
galbulus, the classical name of the Cypress 
fruit, which last however is as true a stro~ 
bilus or cone as that of the Fir. In the 
Yew, t. 746, some have thought it a calyx, 
others a peculiar kind of receptacle, which 
becomes red and pulpy, embracing the 
seed. Lamarck has, In liis Encyclopidie, 
V. 3. 228, considered this fruit as a real 
bacca or drupa, with the idea or definition 
of either of which it cannot by any means 
be made to accord, being open at the top, 
and having no connection with the stigma ^ 

which crowns the seed itself. The same 

? 

writer mistakes for a calyx the scales, which 
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analogy shows to be bracteas ; and t can- 
not but think Jussieu and Gtertner more 
correct in their ideas of this singular fruit, 
■when they call the pulpy part in question 
a receptacle, though the term calyx seems 
less paradoxical, and is perhaps still more 
just*. We do not know enough of Taxus 
nucifera to draw any conclusions from 
thence. See Ga;rtner, t. 91- In the Straw- 
berry, Kngl. Jiot. t. 1524, what is com- 
monly called the berry is a pulpy recepta- 
cle, studded with naked seeds. In the 
Fig, G certner, 91> the whole fruit is a 
juicy cvdyx, or rather common receptacle, 
containing in its cavity innumerable florets, 
each of which has a proper calyx of its 
own, that becomes pulpy and invests the 
seed, as in its near relation the Mulberry. 
The Paper Mulberry of China is indeed an 
intermediate genus between the two, be- 
ing as it were a Fig laid open, but with- 
out any pulp in the common receptacle. 

Strobilus,^. 188, a Cone, is a Catkin hard- 

• Hernatidia, Gtertn. t. 40, has a similar, though 
BOt succulent, calyx, and the green cup of the Hazel- 
biB is equivaicBt to it. 
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«ned and enlarged into a Seed-vessel, as in 
jPinm, the Fir. 

In the most perfect examples of this kind 
of fruit the Seeds are closely sheltered by 
the scales as by a capsule, of which the 
Fir, Cypress, &c., are instances. In tlw 
Birch and Alder they have a kind of cap- 
sule besides, and in the Willow and Poplar 
a stalked bivalve capsule, still more sepa^ 
rate from the scales. The Plane-tree, 
tanus, the Liqicidambar and the Comptonia^ 
have globular catkins, in which bristles or 
tubercles supply the place of scales. Sec 
Gcertncr, 1. 1)0. 

6. Semina. The Seeds are the sole ** end 
and aim” of all the organs of fructifi- 
cation. Every other part is, in some man- 
ner, subservient to the forming, perfect- 
ing, or dispersing of these. A seed (xm- 
sists of several parts, some of which are 
more essential than others, and of these I 
shall speak first. 

Embryo, f. 2, 4, the Embryo, or Germ, 
is the most essential of all, to which the rest 
are wholly subservient, and without which 
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Ho seed is perfect, or capable of vegetation, 
however complete in external appearance. 
Linnaeus, after Caesalpinus, names it the 
Corculunit or Little Heart, and it is the 
point whence the life and organization of 
the future plant originate, as we have al- 
ready explained, p. 96 . In some seeds it 
is much more conspicuous than in others. 
The Walnut, the Bean, Pea, Lupine, &c., 
show the Embryo in perfection. Its inter- 
nal structure, before it begins to vegetate, 
is observed by Guertner to be remarkably 
simple, consisting of an uniform medullary 
substance, enclosed in its appropriate bark 
or skin. Vessels are formed as soon as the 
vital principle is excited to action, and parts 
are then developed which seemed not previ- 
ously to exist, just as in the egg of a bird. 
In position, the Embryo is, with respect 
to the base of the whole flower or fruit, ei- 
ther erect, as in the Dandelion and other 
compound flowers, reversed as in the Um- 
belliferous tribe, or horizontal as in the Date 
P^m,^’. 199 b, Gartner, t. 9. lu situation 
it is most commonly within the substance 
of the seed, and either central as in Um- 
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belliferous plants^ or excemtric, out of the 
centre, us in Coffee ; in Grasses however it 
is external. Its direction is eitlier stiaight, 
curved, or even spiral, in various instances. 
The Embryo of seeds that have a single 
cotyledon, or none at all, is peculiarly 
simple, without any notch or lobe, and is 
named by Gaertner Embryo mmoeotyle- 
donem. 

CotykdoneSf the Cotyledons or Seed- 
lobes, are immediately attached to the 
Embryo, of which they form, properly 
speaking, a part. They are commonly two 
in number,/. 7 5 but in Pitius^and DombeyOf 
the Norfolk Island Pine, they are more,/. 3, 
as already mentioned, p. 98. When * the 
seed has sufBciently established its root, 
these generally rise out of the ground, and 
become a kind of leaves. Such is the true 
idea of the^ organs in question, but the 
same name is commonly given to the li^dy 
of the seed in the Grass and Corn tribe, 
the Palms, and » several other plants, thence 
denominated monocotyledofies, because the 
m^qiposed Cotyledon is single. The tmture 
of this part we shall presently explain. Ii 
u 
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neither rises out of the ground, nor per- 
forms the prcyjer functions of a Cotyledon^ 
for 'what these plants produce is, from the 
first, a real leaf ; or, if the plant has no 
leaves, the rudiment of a stem, as in C«s- 
cuta. In either case, the part produced is 
solitary, never in pairs ; hence Gaertner 
was misled to reckon Cyamus Nelumbo, 
jExot. Bot. 31, 32, among the monocotyle- 
donous plants, the body of its seed remain- 
ing in the earth, and the leaves springing 
one at a time from the Embryo, just as in 
the Date Palm, Wheat, Barley, &c. 

The Seed-lobes of Mosses, according to 
the observations of Hedwig, Fund, part 2. 
t. 6, are above all others numerous and sub- 
divided,/’. 195 , 196 , as well as most distinct 
from the proper leaves; so that these plimts 
are very improperly placed by authors 
among such as have no Cotyledons, a mea- 
sure originating probably in theory and ana- 
logical reasoning rather than observa1;ion. 

% 

AUmmeUy the White, is a farinaceous, 
fleshy, or homy substance, which makes up 
the chief bulk of some seeds, as Grasses. 
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Corn, Palms, Lilies, never rising out of the 
ground nor assuming the office of leaves, 
being destined solely to nourish the* germi- 
nating embryo, till its roots can perform 
their office. In the Date Palm,y. l99»G^e^^- 
ner, t* 9, this part is nearly as hard as a 
stone ; in MirabiliStExot. Bot. t, 23, it is like 
wheat flour. It is wanting in several tribes 
of plants, as those with compound, or with 
cruciform flowers, and the Cucumber or 
Gourd kind, according to Gaertner. Soma 
few leguminous plants have it, and a great 
number of others which, like them, have 
cotyledons besides. We are not however 
to suppose that so important an organ is 
altogether wanting, even in the above- 
mentioned plants. The farinaceous matter, 
destined to nourish their embryos, is un- 
questionably lodge4 in their cotyledons, 
whose sweet taste as they begin to germi- 
nate often evinces its presence, and that it 
has undergone the same chemical change 
as in Barley. The Albumen of the Nut- 
meg is remarkable for its eroded variegated 
appearance, and aromatic quality ; the co- 
tyledons of this seed are very small 
u 2 
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VHeUulf, the Yolk, first named and fiillj 
illustrated by Gaertner, is less general than 
any af the parts already mentioned. He 
characterizes it as very firmly and insepa- 
rably connected with the Embryo, yet 
never rising out of the integuments of the 
seed in germination, but absorbed, like 
the Albumen, for the nourishment of the 
Embryo. If the Albumen be present, the 
Vitellus is always situated between it and 
the Embryo, and yet is constantly distinct 
from the former. The V itellus is esteemed 
by Gaertner to compose the bulk of the 
seed in Fuci, Mosses and Ferns, aiswellas 
in the genus Zamia,f. 200, closely allied to 
the latter, see his^. 3, andevenln Ruppia, 
Engl, Bot. t. 136, and Cyamus, In the 
natural order of Grasses the part under con- 
side^ion forms a scale between the Em- 
bt'yo and the Albumen. 

1 esmnot but think that the true use of 
the Vitellus may be to perform the func- 
tions of a Cotyledon with regard to air if 
not to light, till a real leaf can be sent 
forth, and that the “ subterraneous Coty- 
ledoi^s” of Giertner in the Horse Qiesnut 



and Garden Nasturtium are, as lie seems to 
indicate in his Introduction, ji. 151, rather 
of the nature of a Vitellus. It does not 
appear that any plant with genuine ascend- 
ing Cotyledons is likewise furnished wiUi 
this organ ; on the other hand, it com- 
monly belongs to such as have the most 
copious Albumen, and therefore should 
seem to answer some other end than mere 
nutriment, which is supplied by the latter. 

We learn from the above inquiries, that 
the old distinction between plants with one 
Cotyledon and those with several may still 
be relied on, though in the former the 
part which has commonly been so deno- 
minated is the Albumen, as in Corn, the 
real Cotyledon of which is the scale or 
Vitellus, which last organ however seems 
wanting in Palms, Lilies, &c., such having 
really no Cotyledon at all, nor any thing 
that can perform its office, except the stalk 
of their Embryo*. In the Horse Chesnut, 
Oak and Walnut possibly, whose seed-lobes 


* Ttii* may answer the purpose of a Cotyledon, just as 
the stems of many plants fulfil the office of leaves. 
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do not ascend, the functions of a real Coty- 
ledon, as far as air is concerned, and those 
of the Albumen may be united in these 
lobes, as is the case with most Leguminous 
plants ; which is rendered more probable, 
as several of the latter have the corre- 
sponding parts likewise remaining under 
ground. Hence the divided Titellus of 
the Cyamus is to be considered as a pair 
of subterraneous Cotyledons, and the plant 
consequently ranges near its natural allies 
the Poppy tribe, as Mr. Salisbury, without 
the aid of physiology, has shown in the 
Annals of Botany^ v. 2. p. 70, 75. 

Testa tf. 4, the Skin, contains all the parts 
of a seed above described, giving them their 
due shape ; for the skin is perfectly formed, 
while they are but a homogeneous liquid. 
This coat dilfers in thickness and texture 
in different plants. It is sometimes single, 
but more frequently lined with a finer and 
very delicate film, called by Gaertner Mem- 
hrana, as may be seen in a Walnut, and 
.jJie kernelof a Peach, Almond, or Plum. 
Jn the Jasmine a quantity of pulp is lodged 
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between the Membrana and the Testa, 
constituting a pulpy seed, semen baccatum, 
which is distinct from the A cimts, or grain 
of a compound berry in the Raspberry, 
the seed of the latter having its proper 
double covering within the pulp. The 
Testa bursts irregularly, and only from the 
swelling of its contents in germination. 

Hilum, the Sear, is the point by which 
the seed is attached to its seed-vessel or 
receptacle, and through which alone life 
and nourishment are conveyed for the per- 
fecting its internal parts. Consequently 
all those parts must be intimately con- 
nected with the inner surface of this scar, 
and they are all found to meet there, and 
to divide or divaricate from that point, 
more or less immediately. In describing 
the form or various external portions of 
any seed, the Hilum is always to be con- 
sidered as the base. When the seed is 
quite ripe, the communication through this 
channel is interrupted : it separates from 
the parent plant without injury, a. Scar 
being formed on each. Yet the Jlilum is 
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so fer capable of resuming its forma: na- 
turCj that the juices of the earth are im- 
bibed through it previous to germination. 

There are various accessory parts, or 
appendages, to seeds, which come under 
the following denominations, 

Pellicula, the Pellicle, called by Gaertner 
JEpidermis, closely adheres to the outside of 
some seeds, so as to conceal the proper co- 
lour and suffice of their skin, and is either 
membranous, and often downy, as in Coa- 
volvulus, or mucilaginous, not perceptible 
till the seed is moistened, as in Salvia ver- 
henaca, Engl, Bot. t. 154. Perhaps the 
covering of the seed in Chenopbdium, called 
by Gaertner Utriculus, is merely a Pelli- 
cula. 

Arillus, the Tunic, is either a complete or 
partial covering of a seed, fixed to its base 
only, and more or less loosely or closely 
enveloping its other parts. Of this nature 
is the pulpy orange-coloured coat in Euony- 
mus, t. 262 , the beautiful scarlet cup in 
Afzeliayf. 2f)3, and the double membranous 
coat in Hippophiie, t. 425, which last in- 
vests the seed within the pulp of the berry. 





m 


The outer of these coats only is described 
by Gsertner, as a peculiar membrane liaiojg; 
the cell of the berry; his “ mfegumentum 
duplex " refers to the testa^ which I men- 
tion only to prevent misapprehension. The 
Mace which envelops the Nutmeg is a 
partial Arillus, beautifully drawn in Gart- 
ner, 41 . Nartheciumt Engl. Bot. t, 533 , 
has a complete membranous tunic, elon- 
gated beyond the seed at each end, as in 
many of the Orchis tribe ; and such seeds, 
acquiring thence a light and chaffy appear- 
ance, have been denominated scobiformia, 
whence Bergius was perhaps led, very un- 
scientifically, to call the seeds of ferns lite- 
rally scob$ or sawdust ! An elastic pouch- 
like Arillus, serving to project the seeds 
with considerable force, occurs in Oxalis, 
t. 762 and 1726. In the natural order 
of Kutacece the same part, shaped also like 
a pouch lining each cell of the capsule, it 
very rigid or horny ; see Diet amntis albus, 
or Fraxinella, Gartn, t, 69, and Borenia, 
Tracts on Nat, Hist. t. 4 — 7 - Besides 
this coincidence, there are many common 
points of affinity between these plants and 
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Ooralis, concerning colour, flavour, habit 
and structure. Fagonia and its allies form 
the connecting link between theiOj which 
Gaertner and Jussieu did not overlook. 
We have pointed out this affinity in Eng- 
lish Botany, p. 762, and it is confirmed by 
the curious circumstance of Jacquin's Os- 

• alls rosirata, Oxal. t. 22, having the very 
appendages to its filaments which make a 
peculiar part of the character of Boronia. 

It is not easy to say whether the va- 
rious, and frequently elaborate, coat of the 
seed among the rough-leaved plants. Bo- 

■ rago, Anchusa, Lithospermum, Cynoglos- 

■ siim,f. 201, Engl. Bot, #.921, &c., should 

■ be esteemed an A rilltis or a Testa ; but the 
latter seems most correct, each seed hav- 
ing only a simple and very thin membra- 
nous internal skin besides. Gaertner there- 
fore justly uses the term Nut for the seeds 

* in question. The same may be observed 
of Ranunculus, Myosurus, see Engl. Bot, 
t. 435, Clematis, Anemone, &c., whose 
external -coats are no less various and ela- 
borate ; yet such seeds are as truly naked 

those of ihe Bitlynamia class, figured 
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in Gaerlner, t. 66, each having a double 
skin and no more, which is one covering 
less than even the genuine nut of the stone 
fruit, or of the Corylus. In Geranium, 
Malva, &c., what has often been called 
4riUus, is rather a kind of Capsule, not 
only because their seeds have a double or 
even triple skin, quite unconnected with 
this outer cover, but because the latter is 
analogous to other Capsules. 

The loose husky covering of the seed in 
Carex, f. 202, is surely an A villus. See 
Engl. Bat. also the Rev. Mr. Wood’s obser- 
vations on this genus in Dr. Rees’s Cifclo~ 
pcedia, and Gajrtner, v. 1, 13- This seed 
has besides a double Testa, though most of 
the true Grasses have but one, which in 
ground Corn constitutes the bran, the husks 
of the blossom being the chatF. 

Pappus, the Seed-down, is restrained 
by Giertner to the chafiy, feathery, or 
bristly crown of many seeds that have no 
Pcricurp/Mw, -and which originates from a 
partial calyx crowning the summit of each 
of those seeds, and remaining after the 
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flower is flallen. Instances of thb are the 
feathery appendages to the seeds of Dan- 
delion, Engl. Bot. t. 510, and Goat’s-beard, 
t. 434, in which the part in question is 
elevated on a footstalk,/'. 2(34. InCarduus, 
i. 973—6, it is sessile, though still feathery; 
hut in Cichorium, t. 539, it consists of 
mere chaffy teeth, more clearly evincing 
its affinity to a Calyx. In Scabiosa it is 
double. In Bidens, t. 1113, 1114, the 
Eappus is formed of 2, 3 or 4 rigid barbed 
bristles. The use of this organ is evi- 
dently to transport seeds to a distance 
from their native spot, either by resigning 
them to the power of the wind, or by at- 
taching them to the shaggy coats of ani- 
mals. In due time the feathery crown 
separates, and leaves the seed behind it, 
which happens sooner w^ith the Thbtle 
than most other plants.^ Hence the vacant 
down of that genus b frequently seen 
Vafted in light masses over a whole coun- 
try ; which has not escaped the notice of 
poets. 

The same term b used by the generality 
df botanists for the feathery crown of 
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seeds furnished with a capsule, as JBpilo- 
biunif 1. 1177 , Asclcpias^ Cynanchunit &c., 
Gcertn. t. 117, as well as for a similar 
appendage tp the base or sides of any 
seeds, as Salir, Engl. Bot. t. 183, 14X)3, 
Eri&phorum, t. 873, «Scc., neither of which 
can originate from a Calyx. For thw 
former of these Gaertner adopts the term 
Como, for the latter Pubes, which last also 
serves for any downiness or wool about the 
Testa of a seed, as in the Cotton plant, 
and Blandfordia nobilis, Exot. Bot. t. 4. 

Cauda, f. 205, a Tail, is an elongated, 
generally featliery, appendage to someSeeds, 
formed from the permanent style, as in Ch~ 
matis, Engl. Bot. t. 6l2, Dr^as, t. 451, 
Geum, t. 1400 . 

Rostrum, a Beak, mostly applies to soirie 
elongation of a Seed-^vessel, origiliating 
likewise from the permanent style, as in 
Geranium, f. 272, Hellehorus, t. 200, 
though it is also used for naked seeds, as 
ScandiXff. 206, t. 1397* 

Ala,f. 207, a Wing, is a dihited mecnisra* 

2 
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notis appendage to Seeds, as 'mEmbothritimf 
Bot. of N. TJoll. t. 7, Banksia, Conchimn, 
•Bignouia cchinata, Gccrtn. t. 52j RhinaJi- 
thuSf Ettgl. Bot. t. 0\57, serving to waft 
tliem along in the air. Giirtner wished to 
confine this term to a membranous expau- 
fiion of the top or upper edge of a Seed or 
Seed-vessel, using margo membrunaceu$ 
fbr one that surrounds the whole, but he 
has not adhered to it in practice. Cap- 
aulea are sometimes furnished with one 
wing, as the Ash, oftener with several, as 
Ifalesia, Acer, Begonia, &c. In Seeds 
the Wing is commonly solitary, except 
some Umbelliferous plants, as Thapsia, 
Gtertn. t. 21. 

Seeds are occasionally furnished with 
Spines, Hooks, Scales, Crested appendages, 
particularly a little gland-like part near 
the Scar, sometimes denominated Stro^ 
phiolum, as in Asarum, Gcertn. t. 14, 
Bossiaa, Venieiiat. Jarcl. de Cels. t. 7» 
Plat^loffium, Bot. of N. Holl. t. Ulex, 
Spartium, &c. In general however smooth- 
ness is characteristic of a seed, by which 
it best makes its way into the soft earth, 
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though sometimes it is barbed, or at least 
its covering, as in Stipa, Engl. Hot. t. 13d6* 
that it may not easily be withdrawn again 
hy the powerful feathery appendage of that 
plant, which after having by its circuntvo- 
lutions forced the seed deeper and dee^r, 
breaks off at a joint, and flies away. . 

The various modes by which seeds are 
di^ersed cannot fail to strike an observing 
mind with admiration. AVho has not list- 
ened in a calm and sunny day to the 
crackling of Furze bushes, caused by the 
explosion of their little elastic pods ; nor 
watched the down of innumerable seeds 
floating on the summer breeze, till they 
are overtaken by a shower, which moisten- 
ing their wings stops their further flight, 
and at the same time accomplishes its final 
purpose, by immediately promoting the 
germination of each seed in the moist eartli? 
How little are children aw'are, as they blow 
away the seeds of Dandelion, or stick 
Burs in sport upon each other's clothes, 
tha.t they are fulfilling one of the great 
ends of Nature ! Sometimes the Calyx, 
beset with hooks, forms the bur, as ip 
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Aretium Lappa, Engl. Bat. 1228; 
sometimes hooks encompass the fruit itself’, 
nsmXanthium, and some species of Ga~ 
Him, particularly G. Aparine, tJ 816. 
Plants thus furnished are observed by 
Linnaeus to thrive best in a rank manured 
soil, with which, by being conveyed to 
the dens of wild animals, they are most 
likely to meet. The Awns of grasses an- 
swer the same end. Pulpy fruits serve 
quadrupeds and birds as food, while their 
seeds, often small, hard and indigestible, 
pass uninjured through the intestines, and 
are deposited far from their original place 
of ^growth, in a condition peculiarly fit for 
vegetation. Even such seeds as are them- 
selves eaten, like the various sorts of nuts, 
are hoarded up in the ground and occa- 
sionally forgotten, or carried to a distance, 
and in part only devoured. Even the 

■ ocean itself serves to waft the larger kinds 
from their native soil to far*^distant shores. 

7. ReceptaCulum. The Receptacle is the 
common base or point of connexion of the 
other parts of fructificatk>n. It is not al- 



THS KSCEIPTAfiLE. 


305 

ways distinguishable by any particular 
figure, except in compound flower* con- 
stituting the Linnsean class- Syngenesia, in 
which it is very remarkable and important. 
In the Daisy, 208, Engl. Sot. t. 424, it 
is conical; in Chrysanthemum, t. 601, con- 
vex; in others flat,, or slightly concave* 
Sicris, t. 972, has it naked, that is, destitute 
of any hairs or scales between the florets or 
seeds ; Cardiius, t. 675, hairy; Anthemis, 
t. 602, scaly ; oxxAOnopardum, t. 977, cel- 
lular like a honey-comb,^'. 209. On this and 
the seed-down are founded the most solid 
generic characters of these plants, admira- 
bly illustrated by the inimitable Gajrtner. 

Tlie term Receptacle is sometimes ex- 
tended by Linnaeus to express the base of 
a flower, or even its internal part between 
the stamens and pistils, provided there be 
any thing remarkable in such parts, with- 
out ■ reference to the foundation of the 
whole fructification. It also expresses the 
part to which the seeds are attached in a 
seed-vessel. 


X 
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Having thus -explained the various organs 

fructification, we shall add a few remarks 
concerning flowers in general, reserving the 
functions of the Stamens and Pistils, with 
the Linnaean experiments and inquiries re- 
lative to that curious subject, for the next 
chapter. 

A flower furnished with both calyx and 
corolla is called flos completiis, a complete 
flower ; when the latter is wanting, incom- 
pletus ; and when the corolla is present with- 
out the calyx, nuduSy naked. When the 
stamens and pistils are both, as usual, in one 
flower, that flower is called perfect, or united; 
when they are situated in different flowers of 
the same species, such I would call separated 
flowers; that which has the stamens being 
named the barren flower, as producing no 
fruit in itself, and that wdth pistils the fertile 
one, as bearing the seed. If this separation 
extends no further than to different situa- 
tions on the same individual plant, Linnaeus 
calls such flowers moiioicit monoecious, as 
confined to one house or dw'^elling ; if the 
barren and fertile flowers grow from two se- 
parate roots, they are said to be diokiy dioe- 
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ciouSi Some plants have united flowers and 
separated ones in the same species, either 
from one, two or three roots, and such are 
called polygamous, as nraking a sort of com- 
pound household. 

A Compound flower consists of numerous 
florets, all sessile on a common undi- 

vided Receptacle, and enclosed in one conti- 
guous Calyx or Perianthium. It is also 
essential to this kind of flower that the An- 
thers should be united into a cylinder, to 
which only the genus 2'ussilago affords one or 
two exceptions, and Kithnia another; and 
moreover, that the stamens should be 5 to 
each floret, Sigesbeckia Jiosculosa of L’Heri- 
tier, Stirp. 1^'ov. t. 19? alone having but 3. 
The florets are always monopetalous and su- 
perior, each standing on a solitary naked 
seed, or at least the rudiments of one, though 
not always perfected. Some Compound flow- 
ers consist of very few florets, as Humea ilc- 
gans, Exot. Bot. t. 1, Frenanthes muralis, 
Engl. Bot. t. 457 ; others of many, as the ' 
Thistle, Daisy, Sunflower, &c. The florets 
themselves are of two kinds, Ugidaii, ligulate, 
shaped like a strap or ribband,/'. 210, with 8 

X 2 
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or 5 teeth, as in Tmgopogon, t. 434, and the 
Dandelion ; or tubulosi, tubular, cylindrical 
and 3-eleft, as inCarduuSi 1. 107, and Tana-- 
cetum, t. 1229- The marginal white florets of 
the Daisy, /’. 2 1 1, are of the former description, 
and compose its radius., or rays, and its yellow 
central ones come under the latter denomina- 
tion, f, 212, constituting its discus, or disk. 
The disk of such flowers is most frequently 
yellow, the rays yellow, white, red, or blue. 
No instance is known of yellow rays with a 
white, red, or blue disk. 

An Aggregate flower has a common undi- 
vided Receptacle, the Anthers all separate 
and distant, Jasionc only, E7igl. Bot. t. 882, 
having them united at the base, but not into 
a cylinder, and the florets commonly stand 
on stalks, each having a single or double par- 
tial calyx. Such flow'crs have rarely any in- 
clination to yellow, but are blue, purple, or 
white. Instances are found in Scabiosa, t. 659 
and 1311, Bipsacus, t, 1032 and 877> and 
die beautiful Cape genus Protca. 

Such is the true idea of an Aggregate 
flower,, but Linnaeus enumerates, under that 
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denomiftation^ 7 kinds, his favourite number ; 
these are, 

1. The Aggregate flower properly so called, 
as just mentioned. 

2. The Compound flower previously described. 

3. The Amentaceous flower, or Catkin, of 
which we have spoken j 9 . 248., * 

4. The Glumo.se, or Chafly flower, peculiaf 
to the Grasses, see p. 250. 

5. The Sheathed flower, whose eommon re- 
ceptacle Springs from a Sheath, as in Arutni. 

6. The Umbellate ; and 

7. The Cymose flowers, concerning which 
two last a few observations are necessary. 

Linnaeus and his friend ArtOdi thought 
the great natural umbelliferous order could 
not be divided into good and distinct ge^ 
nera by the seeds or parts of the flower, 
without taking into consideration the geneilal 
and partial involucral leaves, which they 
therefore chose to consider as a part of the 
fructification, and defined as a calyx remote 
from the Jlower. The rays of the umbel, 
of course, became the subdivisions of la 
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CHAPTER XX. 


OF THE PECULIAE FUNCTIONS OF THE 
STAMENS AND PISTILS, WITH THE EX- 
PERIMENTS AND OBSERVATIONS OF 
EINNiEUS AND OTHERS ON THAT SUB- 
JECT. 

The real use of the Stamens of Plants was 
lopg a subject of dispute among philosophers, 
till Linnajus, according to the general opi- 
nion at present, explained it beyond a possi- 
bility pf doubt. Still there are not M'anting 
persons who from time to time start objec- 
tions, prompted either by a philosophical 
pumuit of truth, or an ambitious desire of 
distinguishing themselves in controverting so 
celebrated a doctrine, as some have written 
against the circulation of the animal blood. 
I propose to trace the history of this doc- 
trine, and especially tp review the facts and 
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experiments upon which Linnaeus founded 
his opinion, as well as the objections it has 
had to encounter. It would be endless, and 
altogether superfluous, to bring forward new 
facts in its support, nor shall I do so, except 
where new arguments may render such a 
measure necessary. 

The Stamens and Pistils of flowers have, 
from the most remote antiquity, been con- 
sidered as of great importance in perfecting 
the fruit. The Date Palm, from time imme- 
morial a primary object of cultivation in the 
more temperate climates of tlie globe, bears 
barren and fertile flowers on separate trees. 
The ancient Greeks soon discovered that in 
order to have abundant and well-flavoured 
fruit, it was expedient to plant both trees 
near together, or to bring the barren blos- 
soms to those which were to bear fruit ; and 
in this chiefly consisted the culture of that 
valuable plant. Tournefort tells us that 
without such assistance dates have no kernel, 
and are not good food. The same has long 
been practised, and is continued to this vdry 
day in the Levant, upon the Pistacia^ and 
the Pig. 



fa^cfi&sta Off 


mu, 

I At the revival of learning botanists weits 
more octsupied in determining the species, 
and investigating the medical properties of 
plants, than in studying their physiology ; 
and when after a while tlie subject in ques- 
tion was started, some of them, as Morison, 
Tournefort and Pontedera, uniformly treated 
with great contempt the hypothesis which 
has since been established. We shall, as we 
proceed, advert to .soinc of their larguments. 

About the year 11)76, Sir Thomas Milling- 
ton, Savilian dh’ofessor at Oxford, is recorded 
to have hinted to Dr. Orew' that the use of 
the Stamens was probably to perfect and 
fertilize the seed. Grew adopted the idea, 
and the great Kay approved it. Several other 
botanists either followed them, or had pre- 
viously conceived the same opinion, among 
which R. .1. Camerarius, Professor at Tu- 
bingen tow'ards the end of the seventeenth 
century, was one of the most able and ori- 
ginal. Vaillant wrote an excellent oration on 
the subject, which being hostile to the opi- 
nions of Tournefort, lay in obscurity till pub- 
lished by Boerliaave. Blair and Bradley as- 
sented in England, and several contijiental 
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botanists imbibed th^ same sentitAiilits. 
Pontedera, however, at Padua, an university 
long famous, but then on the decline, and 
consequently adverse to all new inquiry and 
information, in 1720 pii’dished his Antho- 
logia, quite on the other side of the ques- 
tion. 

Linnaeus, towards the year 1732, reviewed 
all that had been done before him, and clearly 
established the fact so long in dispute, in his 
Fundainenta and Vhilosopkia Boiartka. He 
determined the functions of the Stamens and 
Pistils, proved these organs to be essential 
to every plant, and thence conceived the 
happy idea of using them for the |)urpose of 
systematical arrangement. In the latter point 
his merit was altogether original ; in the former 
he made use of the discoveries and remark-s 
of others, but set them in so new and clear 
a light, as in a manner to render them his 
own. 

We have already mentioned, p. 138, the 
two modes by which plants are multiplied, 
and have shown the important difference be- 
tween them. Propagation by seed is the only 
genuine reproduction of the species, and it 
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iK)w remains to prove that the essential or- 
gans of the flower are indispensably requisite 
for the perfecting of the seed. 

Every one must have observed that the 
flower of a plant always precedes its fruit. 
To this the Meadow SaftVon, Engl. Bot. 1. 133, 
seems an objection, the fruit and leaves be- 
ing perfected in the spring, the blossoms not 
appearing till autumn ; but a due examina- 
tion will readily ascertain that the seed-bud 
formed in autumn is the very same which 
comes to maturity in the following spring. 
A Pine-apple was once very unexpectedly 
cited to me as an instonce of fruit being 
fonned before the flower, because the green 
fruit in that instance, as in many others, is 
almost fully grown before the flowers expand. 
The seeds however, the essence of the fruit, 
are only in embryo at this period, just as in 
the germen of an Apple blossom. 

It was very soon ascertained that flowers 
are invariably furnished with Stamens and 
Pistils, either in the same individual, or two 
of the same species, how^ever defective they 
may be in other parts ; of which Hippurisy 
Engl. Hot. t, 763 , the most simple of bios- 
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soms, is a remarkable example* Few bota- 
nists indeed had detected them in the Ixmna 
or Duck-weed, so abundant on the surfece of 
still waters, and Valisneri alone for a long time 
engrossed the honour of having seen them. 
In our days however they rewarded the re- 
searches of the indefatigable Ehrhart in Ger- 
many, and on being sought with equal acute- 
ness, were found in England. I'lirec species 
have been delineated in Engl. Hot. t. 9^6^ 
1095 aiut 1'23.‘3, from the discovries of Mr. 
Turner and Mr. W. Borrer. The flowers 
of Mosses, long neglected and aftcrwanls 
mistaken, were taithfully delineated by Mi- 
cheli, carefully examined and properly un- 
derstood by Liiina'us as he rambled over the 
wilds ol’ J^apland*, and at length fully illus- 
trated and plac(!d out of all uncertainty by 
the justly celc'ljrated liedwig. These parts 
indeed are still unknown in ferns, or at least 
no satisfactory explanation ' of them inis 
reached me, though the seeds and seed- 
vessels are suflicicntly obvious. 

* This hitherto unknown fact will appear in his Tour 
through that country, now preparing for the press in 
English. 
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The existence of the parts under considera^ 
tion is so incontrovertible in every flower 
around us, that Pontedera was reduced* to 
seek plants without stamens among the fi- 
gures of the llortus Malabaricus, but the 
plates in which he confided are now known 
to be faulty in that very particular. 

Plants indeed have occasionally abortive 
stanams in one flower and barren pistils in 
another, and the Plantain-tree, Musa, is de- 
scribed by I anna''us as having five out of its 
six stamens perfected in such blossoms as 
ripen no fruit, while those with a fertile ger- 
men contain only a single ripe stamen, five 
being inefl'ecti\(;. This only shows the re- 
sources, the wisdom, and the infinite variety 
of the creation. When the roots arc luxuri- 
antly prolific, the flowers are in some mea- 
sure defective. Nature, relaxing as it were 
from her usual solicitude, and allowing her 
children to repose, and indulge in the abun- 
dance of good things about them. But when 
want threatens, she instantly takes the alarm ; 
ail her energies are exerted to secure the fu- 
ture progeny, even at the hazard of the pa- 
rent stock, and to send them abroad to co- 
lonise more favourable situations. 
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]\lost generally the access of the pollen is 
not trusted to any accidental inodes of con- 
veyance, however numerous, elaborate, and, 
if we may so express it, ingenious, such modes 
may be; but the Stamens are for grf'ater se- 
curity lodged in the same flower, under the 
protection of the same silken veils, or more ' 
substantial guards, which shelter their ap- 
propriate pistils, riiis is tlie case with tlie 
majority of our herbs and shrubs, and e\en 
with the truths of hot countries, w hose leaves 
being always present might impede the pas- 
sage of the pollen. On the contrary, the 
trees of cold climates have generally sepa- 
rated flowers, blossoming before the leaves 
come forth, and in a w indy season of the 
year ; w hile tliose u Inch blossom later, as the 
Oak, are either peculiarly frequcmtcid by in- 
sects, or, like the, numerous kinds of Fir, have 
heaves so little in the way, and pollen so ex- 
cessively abundant, that impregnation can 
scarcely fail. 

The pollen and the stigma are always in 
perfection at th(! same time, the latter com- 
monly withering and falling olf a little after 
the anthers, though the style, may I’emain 
to liecome an u.seful appendage to the fruit. 
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Tlie Viola tricolor or Pansy, the GratiolOf 
the Marhfniay and many plants besides, have 
been observed to be furnished with a stigma 
gaping only at the time the pollen is ripe. 
The beautiful Jacobsean Lily, Amaryllis 
formomsima. Curt. Mag. t. 47, is justly de- 
scribed by LiniKPus as provided with a drop 
of clear liquid, which protrudes every morn- 
ing from tlie stigma, and about noon seems 
almoat ready to fall to the ground. It is 
howe\ er reabsorbed in the afternoon, having 
received the pollen whose vapour renders it 
turbid, and whose minute husks afterwards 
remain upon the stigvna. The same phaeno- 
inenon takes place several successive days. 

In opj)osition to similar facts, proving the 
synchronous operation of these organs, Ponte- 
dera has, v ith more observation than usual, 
remarked that in the umbelliferous tribe the 
style frequently does not appear till the an- 
tliers are fallen. But he ought to have per- 
ceived that the stigma is previously perfected, 
and that the style seems to grow out after- 
wards, in a recurved and divaricated form, 
for the purpose of providing hooks to the 
seeds. It is also observable that in this fa- 
mily the several organs are sometimes brought 
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to perfection in different flowers at different 
times, so that the anthers of one may im- 
pregnate the stigmas of another, whose sta- 
mens were abortive, or long since withered. 
The same thing happens in other instances. 
Linnaeus mentions the Jatvopha urens as 
producing flowers with stamens some weeks 
in general before or after the others. Hence 
he obtained no seed till he preserved the pol- 
len a month or more in paper, and scattered 
it on a few stlgriias then in perfection. There 
can be no doubt that, in a wild state, some 
or other of the two kinds of blossoms are 
ripe together, throughout the flowering sea- 
son, on different trees. 

A similar experiment to that just men- 
tioned was made in 174.9 upon a Palm-treo 
at Berlin, which for want of pollen had never 
brought any fruit to perfection. A branch 
of barren flowers was sent by the post from 
Leipsic, twenty German miles distant, and 
suspended over the pistili. Consequently 
abundance of fruit was ripened, and many 
young plants raised from the seeds*. 

* What species of Palm was the subject of this ex- 
periment does not clearly appear. In the original com- 

Y 
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Tournefort and Pontedera supposed the 
pollen to be of an excrementitious nature, 
and thrown off as superfluous. But its being 
so curiously and distinctly organized in every 
plant, and producing a peculiar vapour on 
the accession of moisture, shows, beyond 
contradiction, that it has functions to per- 
form after it has left the anther. The same 
writers conceived that the stamens might 
possibly secrete something to circulate from 
them to the young seeds ; an hypothesis to- 
tally subverted by every flower with sepa- 
rated organs, whose stamens could cirfculate 
nothing to germens on a different branch or 
root ; a difilculty which the judicious Tourne- 
fort perceived, and was candid enough to 
allow. 

muiiicatlon to Dr. Watson, printed in the preface of 
Lee's Introduction to Botany, it is called Palma major 
Jbliis JlaleUiformibmy which seems appropriate to Rhapis 
fiahelliformiSf Ait. Hort. Kew. v. 3 . 473 ; yet Linnaeus, 
in his Dissertation on this subject, expressly calls it 
Phwnix dactylifera, ?he Date Palm, and says he had in 
hifi garden many vigorous plants raised from a portion 
of the seeds above mentioned. The great success of the 
experiment, and the fan shaped" leaves, make me ra- 
ther take it for the Rhapis, a plant not well known t« 
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Both the conjectures just mentioned vanish 
before one luminous experiment of Linnseus, 
of all others the most easy to repeat and to 
understand. He removed the anthers from 
a flower of Glaucium phceniceum ; Engl.Bot. 
t. 1433, stripping off the rest of that day's 
blossoms. Another morning he repeated the 
same practice, only sprinkling the stigma of 
that blossom, which he had last deprived of 
its own stamens, with the pollen from an- 
other. The flower first mutilated produced 
no fruit, but the second afforded very perfect 
seed. “ My design," says LinnEeus, “ was 
to prevent any one in future from believing 
that the removal of the anthers from a flower 
was in itself capable of rendering the germen 
abortive.” 

The usual proportion and situation of sta- 
mens with respect to pistils is well worthy of 
notice. The former are generally shortest in 
drooping flowers, longest in erect ones. The 
barren blossoms stand above the fertile 
ones in Car ex. Coir, Arum, &c., that the 
pollen may fall on the stigmas. This is the 
more remarkable, as the usual order of Na- 
ture seems in such plants, as well indeed 
Y 2 
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as in compound, and even umbelliferous 
flowers, to be reversed, for the pistils are in- 
variably central, or internal, in every simple 
flower, and would therefore, if drawn out 
into a monoecious spike, be above the sta- 
mens. 

Many curious contrivances of Nature serve 
to bring the anthers and stigmas together. 
In Gloriosq, Andr. Repoa. t. 129> the style 
is bent, at a right angle from the very base, 
for this evident purpose. In Saxifraga^ and 
Rar7iassia, Engl. Dot. t. 82, the stamens 
lean cne or two at a time over the stigma, 
retiring after they have shed their pollen, and 
giving place to others ; which wonderful ceco- 
nomy is very striking in the garden Rue, 
Ruta gratfeolens, whose stout and firm fila- 
ments cannot be disturbed from the posture 
in which they may happen to be, and evince 
a spontaneous movement unafiected by ex- 
ternal causes. The five filaments of the 
Celosia, Cock's-comb, are connected at their 
lower part by a membranous web, hich in 
moist weather is relaxed, and the stamens 
apreaid for shelter under the concave lobes of 
the. corolla. When the air is dry the con- 
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traction of the tnembrane brings them toge- 
ther, to scatter their pollen in the centre of 
the floM^er. The elastic filaments of Parie- 
taria, Eiigl. Bot. f. 879? for a while re- 
strained by the calyx, as those of flie lovely 
Kalmict, Curt. Mag. f. 175, 177? are by 
the minute pouches in the corolla, relieve 
themselves by an elastic spring, w'hich in 
both instances serves to dash the pollen with 
great force upon the stigma. The same end 
is accomplished by the curved germen of 
Medicago falcata, Evgl. Bot. t. 10l6, re- 
leasing itself by a spring from the closed 
keel of the flower. 

But of all flowers that of the Barberry- 
bush, t. 49, is most w'ortby the attention of 
a curious physiologist. In this the six sta^ 
mens, spreading moderately, are sheltered 
under the concave tips of the petals, till some 
extraneous body, as the feet or trunk of an 
insect in search of honey, touches the inner 
part of each filament near the bottom, Th^ 
irritability of that part is such, that the fila^ 
ment immediately contracts there, and con- 
sequently strikes its anther, full of poUei}» 
against the stigma. Any other part of the 
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filament may be touched without this effect, 
provided no concussion be given to the whole. 
After a while the filament retires gradually, 
and may again be stimulated ; and when each 
petal, with its annexed filament, is fallen to 
the ground, the latter on being touched 
shows as much sensibility as ever. See Tracts 
on Nat. History^ l65. I have never de^ 
tected any sympathy between the filaments, 
nor is any thing of the kind expressed in the 
paper just mentioned, though Dr. Darwin, 
from some unaccountable misapprehension, 
has quoted me to that effect. It is still more 
wonderful that the celebrated Bonnet, as 
mentioned in Senebier’s Physiologic VkgHalc, 
v. 5. 105, should have observed this phsenomcr 
non in the Barberry so very inaccurately as to 
compare it to the relaxation of a spring, and 
that the ingenious Senebier himself, in quoti- 
ing me, p. 103, for having ascertained the 
lower part only of each filament to be irrita-o 
ble, should express himself as follows It 
has not yet been proved that the movement 
of the stamens is attended with the contrac* 
tion of the filaments; which nevertheless was 
the first proof ^cessary to have been given 
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ill order to ascertain tlieir irritability ; it is 
not even yet well known which is the irritable 
part of the filaments, and whether it be only 
their base, as Smith has had tlie address to 
discover/* In answer to which I need only 
request any one to read the above account, 
or the more ample detail in my original pa- 
per, and above all, to examine a Barberry- 
blossom for himself ; and if any doubts re- 
main concerning the existence of I'egetahle 
irritability, let him read Senebier’s whole 
chapter intended to disprove it, where that 
candid philosopher, while he expresses his 
own doubts, has brought together every thing 
in its favour. Among the whole of his facts 
nothing is more decisive than the remarks of 
Coulomb and Van Marum on the Euphorbia, 
whose milky juices flow so copiously from a 
wound, in consequence of the evident irrita- 
bility of their vessels ; but when the life of 
the plant is destroyed by electri'city, all the 
flowing is at an end. It is superfluous to add 
any thing on this subject, and I return to 
that of the impregnation of flowers. 

I have already mentioned that any mois- 
ture causes the pollen to explode, conse- 
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quentlj its purpose is liable to be frustrated 
by rain or heavy dews. Linnanis observes 
that husbandmen find their crops of rye to 
Buffer more from this cause than Irarley, be- 
cause in the latter the anthers are more pro- 
tected by the husks; and the Juniper berries 
are sparingly, or not at all, produced in Swe- 
den when the flowering season has been wet. 
The same great observer also remarks, \Vhat 
yearly experience confirms,*that Cherry-trees 
are more certainly fruitful than Pear-trees, 
because in the former the opening of the an- 
thers is, in each blossom, much more pro- 
gressive, so that a longer period elapses for 
the accomplishment of the fertilization of the 
germen, and there is consequently less chance 
of its being hindered by a few showers. 

' To guard against the hurtful influence of 
nocturnal dews or drenching rains, most 
flowers either fold their petals together, or 
hang down their heads, when the sun does 
not shine; by which, their internal organs 
are sheltered. In some which always droop, 
as the Snowdrops Galauthus and Leiicojuniy 
Engl. Bof. t. 19and 6*21, the Fritillaiy, t. 622, 
the Crown Impt rial, various species of Cam- 
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paniila^ and others, while the over-shadovv- 
ing corolla keeps off rain, the air has free ac- 
cess underneath to blow the pollen to the 
stigma. Nor is this drooping caused by the 
weight of the flowers, for the' fruit in most 
of them is much heavier, and yet stands 
erect on the very same stalk. The papi- 
lionaceous flowers in general spread their 
Avings in fine weather, admitting the sun and 
air to the parts within ; Avhereas many of 
them not only close their petals at night, but 
also derive additional protection froin the 
green leaves of the plant folding closely about 
them. Convolvulus arvensis, /. 312, Ana- 
gallis arvensis, t, 529, Calendula pluvialis, 
and many others, are well known to shut up 
their flowers against the approach of rain ; 
whence the Anagallis has been called the 
Poor Man’s Weather-glass. It has been ob- 
serA'cd by Linnveus that flowers lose this fine 
sensibility, either after the anthers have per- 
formed their oflice, or Avhen deprived of them 
artificially ; nor do I doubt the fact. I have 
liad reason to think that, during a long con- 
tinuance of wet, the sensibility of the Ana- 
gallis is sometimes exhausted ; and it is cA’i- 
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dent that very sndden thunder-showers often 
take such flowers bj surprise, the previous 
state of the atmosphere not having been such 
as to give them due warning. 

Tiiat parts of A^egetables not only lose 
their irritability, but even their vital princi- 
ple, in conscfjuence of having accomplished 
the ends of their being, appears fl’om an ex- 
periment of Linna'us upon Hemp. This is a 
dioecious plant, seep. 306, and Linna-us kept 
sevei'al fertile-flowered individuals in sepa- 
rate apartments from the barren ones, in 
order to try whether they could perfect their 
seeds without the aid of pollen. Some few 
however remained with the barren-flowered 
plants, and these ripened seed in due time, 
their stigmas having faded and withered soon 
after they had received the pollen. On the 
contrary, the stigmas Avhich had been out of 
its reach continued green and vigorous, as if 
in vain expectation, nor did they begin to 
fade till they had thus lasted for a very long 
while. Since I read the history of this expe- 
riment, I have found it easy in many plants to 
tell by the appearance of the stigma whether 
the seed be fertilized or not. The above es,- 
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periment is the more important, as the abb6 
Spallanzani has recorded one made by him- 
self upon the same species of plant, with a 
contrary result. But as he has said nothing 
of the appearance of the stigmas, bis expe- 
riment must yield to that of Linnaeus in 
point of accuracy ; and even if his account 
be otherwise correct, the result is easily ex- 
plained. Hemp, Spinach, some Nettles, Scc.^ 
naturally dioecious, are occasionally not com- 
pletely so, a few latent barren or fertile 
flowers being frequently found among those 
of the other sort, by which provision is made 
against accidents, and- the perfecting of a few 
seeds, at any rate, secured. 

In general, germens whose stigma^ have 
not received the pollen wither away "without 
swelling at all, but some grow to a considera- 
ble size, and in such the substance of the 
seed, its skin, and even its cotyledons, are 
often to be found, the embryo only being 
wanting. In a Melon or Cucumber it is 
common to find, among numerous perfect 
aeeds, many mere unimpregnated husks. In 
fbe magnificent Cycas revoliita which bore 
fruit at the bishop of Winchester’s, and of 
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which a history with plates is given in the 
sixth volume of theLinnaean Society’s Trans- 
actions, I found the drvpa and all its con- 
tents apparently perfect, except that there 
was only a minute cavity where the embryo 
should have been, in consequence of the 
•want of another tree with stamens, which was 
not to be found perhaps nearer than Japan. 
Gardeners formerly attempted to assist Na- 
ture by stripping off the barren flowers ol 
Melons and Cucumbers, which, having no 
germen, they found could not come to fpuit. 
and were therefore, as they supposed, an un- 
necessary encumbrance to the constitution oi 
the parent plant. But finding they thus ob- 
tained- no fruit at all, they soon learned the 
wi.ser practice of admitting air as often as pos- 
sible to the flowering plants, for the purpose o1 
blowing the pollen from one blossom to the 
other, and even to gather the barren kind and 
place it over that destined to bear fruit. 

The oeconoiny of various aquatic plants 
throws great light upon th^subject before us, 
Different species of Fotamogetotiy Engl. ^of. 
t. 163 , 397> 376 , dec., Ruppia maritima, 
i. 136, and others, float entirely under wa- 
ft 
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tef, often at some considerable depth, till 
the flowering season arrives, when they rise 
near the surface, and throw up their flower- 
ing spikes above it, sinking afterwards to 
ripen and sow their seeds at the bottom. 
'Nymphaa alba^ t. 160, is very truly de- 
scribed by Linnaeus in his Flora Suecica, 
as closing its flowers in the afternoon and 
laying them down upon the surface of the 
water till morning, when it raises and ex- 
pands them, often, in a bright day, to se- 
veral inches above the water. To this I can 
speak from my own knowledge, and it Ls 
confirmed by the history given by Theo- 
phrastus of his Lotus, w'hich, according to 
all appearance, is the Nymphaa Lotus of 
Linnseus. “ This,” says he, “ as well as the 
Cyarnus^", bears its fruit in a head. The 
ftow^er is white, consisting of tpany crowdedl 
leaves about as broad as those of a lily. 
These leaves at sunset fold themselves toge- 
ther, covering the head (or seed-vessel). At 
sun-rise they expand, and rise above the wa- 
ter. This they continue till the head b per- 
fected, and the flowers fall ofli" ^ £a,s 

* Exot. Bot. t. 31, 9a. 
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Theophrastus writes as of his own know- 
ledge ; he continues as follows ; “ It is re- 
ported that in the Euphrates the head and 
flowers keep sinking till midnight, when they 
are so deep in the water as to be out of reach 
of the hand, but towards morning they re- 
turn, and still more as the day advances. At 
sun-rise they are already above the surface, 
with the flower expanded ; afterwards they 
rise high above the water.” Pliny repeats 
the same account; and Prosper Alpinus, whose 
purpose is to prove the Lotus of Theophrastus 
not different from the common Ni/tnpheeaf in 
which, as far as genus is concerned, he is 
correct, has the following remarkable passage : 
“ The celebrated stories of the Lotus turnins: 
to the sun, closing its flowers and sinking 
under water at night, and rising again in the 
morning, are conformable to what every body 
has observed in the 'Nymphaa" 

I have been the more particular in the 
above quotations, because tlie veracity of 
Theophrastus has lately been somewhat rudely 
impeached, on very questionable authority. 
For my own part, I think what we see of the 
Nymphaa in England is sufficient to render 
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tile above account liighly probable in a coun- 
try where the sun has so much more power, 
even if it did not come from the most taith- 
ful and philosophical botanist of antiquity, 
and I have always with confidence cited it on 
his authority. The reader, however, will per- 
ceive that the only important circumstance 
for our purpose is the closing of the flowers 
at night, which is suflicicntly well established- 
But the mast memorable of aquatic plants 
is the Valisneria spiralis, well figured and 
described by Micbeli, Aot>. Gen. 1. 10, which 
grows at the bottoms of ditches in Italy. In 
this the fertile flowers stand on long spiral 
stalks, and these by uncoiling elevate them 
to the surface of the water, where the calyx 
expands in the open air. In the mean while 
plenty of barren flowers are produced on a 
distinct root, on short straight stalks, from 
which they rise like little separate white bulv 
bles, suddenly expanding when they reach 
the surface, and floating about in such abun- 
dance as to cover it entirely. Thus their pol- 
len is .scattered over the stigmas of the first- 
mentioned blossoms, whose stalks soon after- 
wards resume their spiral figure, and the 
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fruit comes to maturity at the bottom of thd 
■water. All this Micheli has described, with- 
out being aware of its final purpose ; so dif- 
ferent is it to observe and to reason ! 

Some aquatic \egetables, which blossom 
under water, seem to have a peculiar kind of 
glutinous pollen, destined to perform its of- 
fice in that situation, as Chara, Engl. Bot. 
t. 336, See.; as well as the Fuciis and Cou- 
ferva tribe : but of the real nature of the 
fructification of these last wc can at present 
only form analogical conjectures. 

The fertilization of the I'^ig is accomplished 
in a striking manner by insects, as is that of 
the real Sycamore, Eiens Sijcomorus. In this 
genus the green fruit is a hollow common 
calyx, or rather receptacle, lined with vari- 
ous flowers, seldom both barren and fertile 
in the same fig. This receptacle has only 
a very small orifice at the summit. The 
seeds therefore would not in general be per- 
fected, were it not for certain minute flies of 
the genus Cynips, continually fluttering from 
one fig to the other all co\ ered with pollen, 
and depositing their eggs within the cavity. 
A very curious obser'\ ation is recorded by 
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Schreber and Willdenoi^ concerning 
toloclim Chmatitist' Ettgl. Bo#* t. 398. Thit 
etaraeas and pistils of this flower are enclosed 
in its globular base, , the anthers being ui^«^ 
the sti^na, and by no means commodionsly 
situated for conveying their pollen to iti 
This therefore is accomplished by an insect* 
the Tipula pemtimmiSf which enters the 
flower by the tubular part. But^’that' part 
being thickly lined with indexed haifs, tiiough 
the fly enters easily, its return is totally im- 
peded, till the corolla fades, ll*lien the hairs 
lie flat against the sides, and allow the cap- 
tive to escape. In the mean while the insect, 
continually struggling for liberty, and pacing 
his prison round and round, has brushed the 
pollen about the stigma. I do not doubt the 
accuracy of this account, though I have ne- 
ver caught the imprisoned Tipula. Indeed 
I have never seen any fruit fontsed by this 
plant. Probably for want of some insect 
adapted to the same purpose 4n its own coun- 
try, the American Aristohchia Sipho, though 
it flowers plentifully, rarely forms fVuitin ohr 
gardens. That it sometimes does, I have been 
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by Lady Ataelia Hume ancc the 
first edition of this work was published. 

The ways in which insects serve the same 
^rpose ate innunieraMe. These active little 
beings ate peculiarly busy about flowers in 
bright Kiimy weather, when every blossom 
is expanded, the pollen in perfection, and all 
the powers of vegetation in their greatest 
vigour. Then we see the rough sides and 
legs of the bee, laden with the golden dust, 
which it shakes off, and collects anew, in its 
visits to the honeyed stores inviting it oo 
every side. All Nature is then alive, and a 
thousand wise ends are accomplished by in- 
numerable means that “ seeing we perceive 
riot for though in the abundance of crea- 
tion there seems to be a waste, yet in pro- 
portion as we understand the subject, we find 
the more reason to conclude that nothing is 
made in vain. 
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03? THE DISEASES OF PLANTS, PARTICU- 
LARLY AS ILLUSTRATIVE OP THEIR 
VITAL PRINCIPLE. 

The diseases of Vegetables serve in many 
instances to prove their vitality, and to illus- 
trate the nature of their constitution. 

Plants are subject to Gangrene or Sphace- 
lus, especially the more succulent kinds, of 
which a very curious account, concerning the 
Cactus coccineUifer, Indian Fig, or Nopal, 
extremely to our present purpose, is given by 
M. Thiery de Menonville, in his work on the 
culture of the Nopal as the food of the Cochi- 
neal insect. This wiiter travelled, about 20 
years since, through the Spanish settlements 
in South America, chiefly noted for the culti- 
vation of this precious insect, on purpose to 
transport it clandestinely to some of the 

z 2 
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H'ren^h i^l^ds. ^ Such wctc thd' sUpMM?^ 
and Ji^orance of the Spamaras, that he suc- 
ceeded *in conveying, not only the fivifi^ in- 
sects, but tlie bulky plant necessary for their 
snstenance, notwithstanding severe Micts to 
contrary. He had attended previously to 
the managenu'nt of the Nopal, and made his 
remarks or! tlic diseases to which it is liable. 
Of these the Gangrene is extremely frequent 
in the true Nopal of Mexico, beginning by a 
black spot, which spreads till the whole leaf 
or branch rots off, or the shrub <iies. But 
• the .same kind of plant is often affected with 
a much more serious disease, called by Thierj' 
“ /a dissolution” This seems to be a sudden 
decay of the vital principle, like that pro- 
duced in animals by lightning or strong elec- 
tricity. In an hour's time, from some un- 
known cause, a joint, a whole branch, or 
sometimes an entire plant of the Nopal, 
changes from apparent health to a state of 
putrefaction or dissolution. One minute its 
surface is terdant and shining ; the next it 
turns yellow, and all its brilfiancy is gone. 
On cutting into its substance,' the inside i" 
tbinui to have lost all coliesion, being quite 



^laa■^ #e teased |iaiit. 
Soaaatia^ the forc^ of 5the . vital prmcifde 
makes a stand, as it 'were, lagiupst the ei|> 
■croachiog disease, and thtows off the infected 
joint or branch. Such is the accoxmt given 
by Thiery, which evinces a power in vege- 
tables precisely adequate to that of the ani- 
mal constitution, by which an injured or dis- 
eased part is, by an efibrt of Nature, thrown 
off to preserve the rest. 

Nor need we travel to Mexico to find ex- 
amples of this. Every deciduous tree or 
shrub exhibits the very same phaenemenoa.; 
for the fall of their decaying foliage in au- 
tumn, leaving the brandies and young buds 
vigorous and healthy, can be explained in no 
other way. Yet Du Hamel laboured in vain 
to account for the fall of the leaf* ; nor is it- 
wonderful that he or any body else, who en- 
deavours to explain the pliysiology of vege- 
tables or of animals according to one prin- 
ciple only, whether it be mechanical or che- 
tnicol, should entirely fail. To consider tfte 
faU of leaves in autumn as a sloughing; or 

* See hie P%f, des ArVres, v. 1. 127, 



^castiag off dif^ised or worn out parts, aaMWs 
so simple arid evidesit, as to be. hardly "worth 
imbtini; upon. Yet I find myself nntici- 
pfited in this theory by one physiologistonly, 
named Vrolick, cited by Willdenow, in his 
jPn«(a^&s of Batany^p. 304, though several 
l^rned speculations to no purpose are eatant 
-cm the subject. It is but just, however, that 
4 should relate what led me to consider the 
anatter with any attention. My observing 
friend Mr. Fairbairn of Chelsea garden long 
ago remarked to me, that when he had occa- 
jfdon to transplant any tree or shrub whilst 
in leafi he could soon judge of its success by 
the with which its leaves were detached. 
The consequence of such treatment is more 
6r less injury to the. health of the plant, as 
will first appear by the drooping of .the leaves, 
most of which will probably die, and the de- 
oay will generally be extended to the younger 
more delicate twigs. The exact progr^ of 
tibis decay may speedily be known, by the 
ikayes of those branches which, irrecpyer- 
ahiy .dyipg or dead, remaining firmly. at> 
tached, sq es not to be pulled ^ withfut a 
force sitfficirait to briug away the bark or 
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along with them : whereas Mivses 

of parts that have received no material tnjaiy^ 
and whete the vital energy acts with dua 
power, either fall off spontaneously, or am 
detached by the slightest touch. Plants of 
hot countries, kept in our stoves, exhibit the 
same phsenomenon when transplanted of 
otherwise injured, even though not naturally 
deciduous. 

So when fruits are thoroughly ripened, they 
become, with respect to the parent phmt, 
dead substances, and, however strongly at- 
tached before, are then thro\vn off as extras 
neous bodies. Their stalks fade or wither, 
though the life of the adjoining branch con- 
tinues unimpaired, and a line of separation 
is soon drawn. In a poor soil, or un^ 
vourable climate, a bunch or spike which 
should naturally consist of a considerable 
number of flowers, bears peihaps not Imlf sp 
mtmy. Its upper part very e^ly withers, 
the vital principle ceases to act at the point 
beyond which it- could not continue to -act 
with, effect, and ai its energy is directed ^ 
pe^set what }tes within the compiu^ cff its 
resem-ces. This is evident in Luthfrus odo- 
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rafm, the Sweet Pea of our gardens, a native 
of a very hot climate, at the summits of 
whose flower-stalks are generally found the 
rudiments of one or more flowers, not at- 
tempted to be perfected. So also the first 
Barley sown on the sandy heaths of Norfolk, 
and indeed too many a following crop, bears 
very few grains in an ear ; for tlie same 
meagre supply of nourishment, bestowed 
equally on a numerous spike of blossoms, 
would infallibly starve them all. In like 
manner one. seed only is perfected in the 
test wild Arabian Coflee, known by its round 
form; while the West Indian plantation Cof- 
fee has two in each berry, both consequently 
flattened on one side. The former grows in 
barren open places, in situations sufliciently 
favourable for the impregnation of its blos- 
soms, but tar less so for the perfecting of 
much seed ; while the latter, well supplied 
with manure and moisture, is enabled to 
bring every germ to maturity. 

Very strange effects are often produced 
upon plants by the attacks of insects, w hence 
the various kinds of Galls derive their origin 
These ' are occasioned by the punctures of 
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those littie animals, chiefly of the Hymeno- 
pk’ra order, and of the genus Cynips, in 
some vigorous part of the plant, as the leaves, 
leaf-stalks, young stem or branches, and 
sometimes the calyx or germen. The parent 
insect deposits its egg there, which is soon 
'hatched, and in consequence of the perpetwal 
irritation occasioned by the young maggot, 
feeding on the juices of the plant, the jiart 
where it is lodged acquires a morbid degree 
of luxuriance, frequently swelling to an im- 
moderate size, and assuming tlie most extra- 
ordinary and whimsical shapes. This often 
happens to the shrubby species of Hawkvvecd, 
Hicracium sabaudiim, Kngl. liof. .‘349, and 
umbellatHin, t. 1771, whose stems in conse- 
quence swell into oval knots. Several diflerent 
kinds of Galls are borne bv (he Oak, as tlios(! 
light spongy bodies, as big as walnuts, vulgarly 
named Oak apples; a red juicy berry-like 
excrcseence on its leaves; and the very as- 
tringent Galls brought from the Oevant, for 
the purposes of dyeing and making ink, which 
last arc produced by a diflerent sjX'cles of 
Quercuft from either of our ow n. The com- 
tnon Dog-rose, f. 992, frequently bt;ars largo 
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moss-like balls, in whose internal parts nu- 
merous maggots are always to be found, till 
they become the winged Cynips Rosce, and 
eat their way out. Many of our Willows 
bear round excrescences, as large as peas, on 
their haves ; but I remember to have been 
very much astonished in Provence with a 
fine branched production on the Willows in 
winter, which appeared like a tufted Lichtn, 
but proved on examination a real Gall. In- 
deed our Salix lleliv, t. 1343, is called Rose 
Willow from its bearing no less remarkable 
an excrescence, like a rose, at the ends of 
some of its branches, in consequence of the 
puncture of an insect, and these- are in like 
manner durable though the proper leaves fall, 
Tlie Mastic-tree, Ristacia Lentiscus, is often 
laden, in the south of Europe, with large red 
hollow linger-like bodies, swarming internally 
with small insects, the Apkh Pistaclee of 
Linnaeus. The young shoots of Salvia po- 
miferoy FI. Grac. t. 13, S. trilobay t. 17, 
aiKl even S. officinalis, in consequence of the 
attacks probably of some Cynips, swell into 
large juicy balls, very like apples, and even 
clowned with rudiments of leaves resembling 
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die calyx of tliat fruit. These are esteemed 
in the Lex’nnt for their aromatic and acid 
flavour, especially when prepared with sugar. 

It may be remarked that all the excres- 
cences above mentioned are generally more 
acid than the rest of the plant that bears 
them, and also greatly inclined to turn red. 
The acid they contain is partly acetous, but 
more of the astringent kind. 

The diseases of the skin, to which many 
vegetables are subject, are less easily under- 
stood than the foregoing. Besides one kind 
of Honey-dew, already mentioned, p. 189, 
something like leprosy may be oliscrved in 
Tragopogon major, Jacq. Austr. t. 2.9, which, 
^is I have been informed by an accurate ob- 
server, does not injure tlie seed, nor infect 
the progeny. The stem of Shepherd’s Purse, 
Engl. Bot. t. 1485, is occasionally swelled, 
and a white cream-like crust, afterwards 
powdery, ensues. The White Garden Rase, 
Rosa alba, produces, in like manner, an 
orange-coloured powder. It proves very dif* 
flcult, in many cases, to judge whether such 
appearances proceed from a primary disease 
in the plant, arising from unseasonable cold 
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br wet, or are owing to the baneful stimulu* 
of parasitical irritating the vital prin- 

ciple, like the young progeny of insects as 
above related. Sir Joseph Banks has, with 
great care and sagacity, traced the progress 
of the Blight in Corn, Uredo frumenti, 
Sorserb, Fung. f. 140, and given a complete 
history of the minute fungus which causes 
that appearance. See Annals of Botam/, 
t?. 2. 5], t. 3, 4. Under the inspection of 
this eminent promoter of science, Mr. Francis 
Bauer has made microscopical drawings of 
many similar fungi infecting the herbage 
and seeds of several plants, but has decided 
that the black swelling of the seed of corn, 
called by the French Ergof, though not well 
distinguished from other appearances by the 
generality of our agricultural writers, is indu- 
bital>Iy a morbid swelling of the seed, and 
not in any way connected with the growth of 
a fungus. The anthers of certain plants often 
exhibit a similar disease, swelling, and pro- 
ducing an inordinate quantity of dark pur- 
plish powder instead of true pollen, as hap- 
pens in Silene inflaio, FL Brit. Engl. Bof. 
and the white Lychnis divica, t. 1580, 
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tcliose petals are, not uncommonly, stained 
all over with this powder. Our knowledge on 
all these subjects is yet in its infancy ; but it 
is to be hoped, now the pursuit of agriculture 
and of philosophical botany begin to be, in 
some distinguished instances, united, such 
examples will be followed, and science dh 
reeled to one of its best ends, that of im- 
proving useful arts. And here I cannot but 
mention the experiments continuaJly going on 
nniler the inspection of the ingenious Mr. 
Knight, of fertilizing the germen of one s])e- 
cies or variety with the pollen of anotlier 
jiearly akin, as in apples, garden peas, &c., 
by which, judiciously managed, the advaiv 
ta^es of differeat kinds arc combined- Bv 
the same means Linmeus obtain(;d interme- 
diate species or varieties of sevcu’al plants ; 
and if any thing were want ing to coniirm his 
theory respecting the stamt.'iisand ])ist:ils, this 
alone would place it out of all uncertainty. 
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or THE SYSTEMATICAL ARRANGEMENT 
OP PLANTS. NATURAL AND ARTIPI- 
CIAL METHODS. GENERA, SPECIES AND 
VARIETIES. NOAIENCLATURE. 

The fores^oins; chapters have sufficiently ex- 
plained the parts of plants, and the leading 
differences in their conformation, for us now 
to proceed to tlie Systematical part of our 
subject. In this, when properly understood 
and studied, there is no less exercise for the 
mind, no less employment for its observation 
and admiration, than in physiological or ana- 
tornical inquiries ; nor are the organs of ve- 
getables, when considered only as instru- 
ments of classif cation and discrimination, less 
conspicuous for beauty, fitness, and infinite 
variety of contrivance, than under any other 
point of view. The wisdom of an Infinite 
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Superintending Mind is displayed iliroughout 
Nature, in whatever way we contemplate her 
productions. 

When we take into considemtion the mul- 
titude of species which compose the vegetable 
kingdom, even in any one country or climate, 
it is obvious that some arrangement, some 
regular mode of naming and distinguishing 
them, must be very desirable, and even ne- 
cessary, for retaining tliem in our own me- 
mory, or for communicating to others any 
thing concerning them. Vet the untients 
have scarcely used any further classification 
of plants than the vague and superiicia.l tUvi- 
sion into trees, shrubs and lierbs, excejit a 
consideration of tlieir places of growth, and 
also of their qualities. The earlier botanists 
among the moderns almost mevitahly fell 
into some riuie arrangement of the ohjccts of 
their study, and distributed iIhuu under the 
heads of Grasses, Bulbous [ilanls, Medicinal 
or Eatabk: plants, i!vc., in which their suc- 
cessors matle several improvements, but it is 
not worth while to contemplate tliein. 

The science of Botanical Arrangement first 
assumed a regular form under the auspices of 
Conrad Gesner and Ciesalpinu-;, who, inde- 
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pendent of each other, without any matual 
communication, both conceived the idea of a 
regular classification of plants, by means of 
the parts of fructification alone, to whicli the 
very existence of Botany as a science is 
owing. The first of these has left us scat- 
tered hints only, in various letters, commu- 
nicated to the world after his premature death 
in 1565 ; the latter published a system, 
founded on the fruit, except the primary di- 
vision into trees and herbs, in a cpiarto vo- 
lume printed at Florence in 1583. This 
work Linnaeus studied with great care, as ajs- 
pears from tlie many notes and marked pas- 
sages in bis own copy now before me. Hence 
he adopted his ideas of the supposed origin 
of the calyx, corolla, stamens, ami pistils, 
from the outer bark, iimcr bark, wood and 
])itli, which are now proved to be erroneous. 
In his own Classes Phintariun he has drawn 
out a regular plan of the System of Ciesalpinus, 
the chief principles of which are the following : 

1. Whether the embryo he at the summit or 
base of the seed. 

2. Whether the germen be superior or in- 
ferior. 
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6. Seeds 1, % 3, 4, or numerous. 

4. Seed-vessels 1, 2, 3, 4, 8cc. 

The work of Ctrsalpinus, though full of iil-< 
formation, was too deep to be of common 
use, and excited but little attention, A cen- 
tury afterwards Morison, Professor of Botany 
at Oxford, improved somtnvliat upon the ideas 
of the last-mentioned writer, but has been 
justly blamed for passing over in silence the 
source of his own information. Ihiy, the 
great English naturalist, formed a consider- 
ably ditierent system upon the fruit, as did 
Hermann, Professor at Leyden, and the great 
Boerhaave, but in these last there is little 
originality. 

Kivinus, Riippins and Ludwig in Germany 
j»roj)Osed to arrange })lant3 by the various 
forms of llu'ir Corolla, us did 'fournefort the 
illustrious French botanist, whose system is 
by far the best of the kind ; and this having 
been more celebrated than most others, I shall 
give a sketch of its plan. 

In the first place we meet witli the old but 
highly unphilosophical division into Herb:* 
and Trees, each of .vhich sections is subdi* 



354 


METHOD^ OF TOURNEFORT, 


vided into those with a Corolla and those 
without. The Trees with a Corolla are again 
distributed into such as have one or many 
petals, and those regular or irregular. — Herbs 
with a Corolla have that part either com- 
pound (as the Dandelion, Thistle and Daisy), 
or simple ; the latter being either of one or 
many petals, and in either ca.se regular or 
irregular. We come at last to the linal .sec- 
tions, or classes, of the Tournefortian .system. 
Herbs with a simple, monopetalous, regular 
corolla are either bell-shaped or funnel- 
shaped ; those with an irregular one either 
anomalous or labiate. 

Herbs with a simple, polypetalous, regular 
corolla are either cruciform, rosaceous, um- 
bellate, pink-like or liliaceous ; those with an 
irregular one, papilionaceous or anomalous. 
The subdivisions of the classes are founded 
on the fruit. . 

It i.s easy to perceive that a .system of this 
kind can never provide for all the forms of 
corolla which may be discovered after its 
first contrivance; and therefore the celebrated 
Dr. Garden, who studied by it, assured me 
that when he attempted to reduce the Ame- 
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ficail plants to Tourrtefort^s classes, lie found 
them so untractablc, tliat, Jiftei* attempting in 
vain to correct or augment the system, he 
should probably have given up the science 
in despair, had not the works of Linmeus 
fallen in his way. 

Magnol, Professor at Montpellier, and even 
Linna?us himself, formed schemes of arranging 
plants by the calyx, which nobody has followed. 

All preceding systems, and all controver- 
sies respecting their superior merits, were 
laid aside, as soon as the famous Linntean 
method of classification, founded on the Sta- 
mens and Pistils, became known in the bo- 
tanical world. Linnaeus, after proving these 
organs to be the most essential of all to the 
very being of a plant, first conceived the for- 
tunate idea of rendering them subservient to 
the purposes of methodical arrangement, 
taking into consideration their number, situ* 
ation and proportion. How these principles 
are applied, we shall presently explain ; but 
some previous observations are necessary. 

Linnaeus first made a distinction between 
a natural and an artificial method of ho* 
tanical arrangement. His predecessors pro* 

2 A 2 
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bahly coiioeivt'd iJieir ov/n .systems to be. 
each ivosL coii.ionuut with the order ol'Ndinre, 
as well as ino.st commodiou.s lor use, aucl it 
wa'i reserved for imii to perceive and to ex- 
plain that these wi re two w ry distinct thino's. 

'i he most snperfietal oliserver mu.st per- 
ceive somelhini;; of the ciass-.licatiou of Na- 
ture. The (jra.s.ses, (Jmiu ililerous plants, 
Mosse.s, Sea-weeds, Fern.s, l.iliaceous plant.s. 
Orchises, Conijiound llowers, each constitute 
a family strikingly similar in form and ipuili- 
tics among themselves, anti no less evidently 
distinct from all others. If tlie whole vege- 
table kingdom could with equal facility be 
distributed into tnbe.s or clas.ses, the study of 
Botany on such a plan would be no les.s easy 
than satisfactory. But as we proceed in this 
path, we .soon find ourselves in a labyrinth. 
The natural orders ami families of plants, so 
far iVom being counecicd in a regular series, 
approaeb one another by so many points, as 
to bewilder instead of directing us. We may 
seize .some striking combimt'uons and an.’,- 
logies ; Lnit tlie furih:;r we proceevl, the more 
we become semsibie that, even if we had the 
wliolo vegetable world before us at one view, 
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mil' knowle(]«e must be imperfect, mid thnl 
our “ 2;enhis” is ceilainly not “■ ( (lual to the 
M;ije=;ty of N.Uiire. ’ Nevertheless idmia'as. 
mul inl true ph.ilosopliical boianists since tin: 
iirst nieiuioii of the natural allinilies of plants, 
have cier eonsulered them n,s the niosi im- 
portant and inti'i'cstine; branch, or rather tlie 
fiindaniental jiart, of svsti'iriatical botany. 
Without them the scieiu'e is tnilv a study ot 
vords, contrii 111 tiny nolhiny to eidarye, iittJe 
worthy to exercise, a rational niirid. Liii- 
ntras tlierefore siityye.sls a sclienie which he 
modes.tlv calls /'Vi'/y/z/cu/.s' of a f^dtnral Me- 
tliocK nhich formed the subject oi’ Ins occa- 
sional conteruplation ; hut ho daily and hourly 
stiidicfl the principtos of nalnral aflimtie.s 
uinoeg plants, eoir'clous that no true knovv- 
jedye of their distinelions, any more (liaii oi 
their qualities, could he olitained williout; of 
i.'liieh important truth he xvas not only tlie 
earliest, but ever the most strenuous assertor. 

In the mean while, however, Linnwus, well 
aware that a tuttiirul ciassiiication m as s'careeiy 
over to be roni[)ieteiy discovered, and that if 
■discorered it would probably be too diflicult 
i'or common use, contrived an ariificial »y- 
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sltem, bj which plants might conveniently be 
arranged, like ivorcls in a dictionary, so as to 
be most readily found. If all the words of a 
language could be disposed according to their 
abstract derivations, or grammatical afiinitjes, 
such a performance might be very instructive 
to a philosopher, hut would prove of little 
.service to a young scholar ; nor has it ever 
been mentioned as any objection to the use 
of a dictionary, that words of very different 
meanings, il' formed of nc'arly the. same letters, 
often stand together. The Method of Lin- 
naeus therefore is just such a dictionary in 
Botany, while hi.s Philosophia liotauica is 
the grammar, and his other works contain 
the history, and even the poetry, of the scir 
ence. 

But before wp give a detail of his aftificial 
system, we must first sec how this gregt man 
fixed the fundamental principles of botanical 
science. Nor are these principles confined to 
botany, though they originated in that study. 
The Linnacan style of discriminating plants, 
has been extended by himself and others to 
animals and ev'en fos.sils ; and his admirable 
principles of iromenclature are applied with 
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great advantage even to chemistry itself, now 
become so vast and accurate a science. 

Independently of all general methods of 
classification, whether natural or artificial, 
plants, as well as animals, are distinguished 
into Genera*, Species, and Varieties. 

By Species are understood so many indi- 
viduals, or, among the generality of animals, 
so many pairs, as are presumed to have been 
formed at the creation, and have been perpe- 
tuated ever since ; for though some animals 
appear to have been exterminated, we have 
no reason to suspect any new species has 
been produced ; neither have we any cause 
to suppose any species of plant has been lost, 
nor any new one permanently established, 
since their first formation, notwithstanding 
the .speculations of some philo.sophers. We 
frequently indeed see new Varieties, by which 
word is understood a variation in an esta- 
blished species ; but such are imperfectly, or 

• 

• 

* Our scientific language in English is not sufficiently 
perfect to afford a plural for genus, and we are therefore 
obliged to adopt the Latin one, genera, though it exposes 
us sometimes to the horrors of hearing of a new ger 
riera*' of plants^ 
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for a limited time, if at all, perpetuated in 
the offspring. 

A Genus comprehends one or more spe- 
cies, so essentiall}^ dilFerent in formation, na- 
ture, and often many adventitious qualities, 
from other plants, us to constitute a distinct 
family or kind, no less permanent, and founded 
in the immuta[)!o law?, of the creation, than 
the dilierent species of such a genus. Thus 
in the animal kingdom, a horse, ass and zebra 
form three species of a very distinct genus, 
marked, not only by its general habit or 
aspect, its uses and qualities, but also by es- 
sential characters in its teeih, hoofs, and in- 
ternal constitution. The lion, tiger, leopard, 
panther, lynx, cat, &c., also compose another 
sufficiently obvious and natural genus, and 
the numerous herd of monkeys, apes and ba- 
boons a third. The elephant is, as far as we 
know, a solitary species of a most distinct 
and striking genus. 

So among vegetables, the vai’ious species of; 
rose compose a Ireautiful genus, known to 
every one u ho ever looked at a plant, merely 
by a certain combination of ideas, but essen- 
tially distinguished, as we shall hereafter find, 
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by clear and decisive characters. The pe- 
cies of Iris form also a numerous genus, and 
the Willows another ; wliile the curious Epi~ 
medium alpinum, Engl. Hof. t. 438, is too 
singular and distinct to be associated with 
any known plant besides, and constitutes a 
genus by itself, as well as the Adoxa, #.453, 
and hinncca, t. 433. 

The first great and succf'ssful attempt to 
define the genera of plants was made by 
I'ournefort, and in this his transcenilent me- 
rit will ever be conspicuous, though his sy- 
stem of arrangement should be entirely for- 
gotten. Not that he has excelled in verbal 
definitions, )ior built all his genera on sure 
foundations ; but liis figures, and his enumera- 
tions of species under each g(‘nns, show the 
clearness of his conceptions, and raiik him as 
the father of this branch of liotany. 

Linmeus flnst insisted on generic charac- 
ters being exciusi'/ely taken from the 7 parts 
of fructification, and he demonstrated these 
to be snflicicnt for all the plants that can be 
discovered. He also laid it down as a maxim, 
that all genera are as much founded in na- 
ture as the species which co iipccsc them; and 
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hence follows one of the most just and ^ alu- 
able of all his principles, that a genus should 
furnish a character y not a character form a 
genus ; or, in other w'ords, that a certain co- 
incidence of structure, habit, and perhaps 
qualities, among a number of plants, should 
strike the judgment of a botanist, before he 
fixes on one or more technical characters, by 
which to stamp and define vsuch plants as one 
natural genus. Thus the llemerocallis cceru- 
leOy Andr. Repos, t. 6, and .alba, t. 
though hitherto referred by all botanists to 
that genus, are so very different from the 
other species in habit, that a discriminative 
character might with confidence be expected 
in .some part or other of their fructification, 
and such a character is accordingly foqnd in 
tile winged seeds. Yet in the natural genera 
of A renaria and Spergnla, winged or bor- 
dered sf!eds are so far from indicating a di- 
stinct genus, that it is doubtful whether they 
are sufficient to constitute even a specific 
character. See Engl, Bot. t. 9o8, 1535 and 
1536. So Blandfordia, E.rot. Bot. t. 4, is 
well distinguished from Aleiris, with which 
sopie botanists have confounded it, by 
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hairy seeds ; but the sarue circumstance will 
pot justify us in separating a fe ^ species from 
Convolvulus, which are attached to that ge- 
nus by stronger ties of another kind. 

Some genera are obvious and indubitable 
both in habit and character, as Quercus, 
}losa, Euphorbia, Begonia, Exot, Bot, 101, 
and Sarracenia, t. 53 ; others are obvious, 
but their character extremely difficult to de- 
fine, as Valeriana. The greatest difficulty 
lies in distinguishing genera that belong to 
such very natural orders as the Grasses 
and Umbelliferous plants; and the ablest 
botanists differ about the best guides in these 
two particular cases. Ypt other orders, 
equally natural, sometimes afford very exr 
cellent generic ditlerences, as that to which 
Rosa, Rubus, Fragaria, &c., belong ; and 
even in tlie Papilionaceous plants with ten 
distinct stamens, a tribe hitherto judged in- 
extricable, a regular examination on scientific 
principles has led to the discovery of very na- 
tural well defined genera. See Annals of 
Botaiiy, V. 1. 5Q1, J have in a preceding 
chapter hinted that the umbelliferous plants 
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iseem to verV capable of bcini;’ well (hs- 
criminatecl by tlioir seeds, and other botajusts 
have held the same ojanion. 

But thoap;h I feel convinced, as far as 
tny experience goes, that genera are rc'ally 
founded in nature, I am far from asserting 
that Linnrens, or any other writer, has suc- 
ceeded in fixing all (heir just limits. This 
deep and important branch of natnr d scii n-’c 
requires the union of various talfuts. jM u'y 
persons who can perceive a genus cannot de- 
fine it; nor do acuteness of perception, so- 
lidity of judgment, and perspicuity of ex- 
preission, always meet in tlie same person. 
Those who exci 1 in this de|,‘artment are 
named by Linnams, Phi/. But. sect. 152, 
theoretical botanists ; tboso w ho study only 
species and varieties, practical ones. 

In methodical arrangemimt, whether na- 
tural or artificial, e\ erv thing must give way 
to generic distinctions. A natural system 
which should separate the spi'cies of a good 
gcnu.s, would, by that very te.st alone, prove 
entirely worthless ; and if such a defect he 
sometimes unavoidable in an artificial one, 
6 
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contrivances must- be adopted to remedy it : 
of which Linmcus has set us the e\umple, as 
will hereafter be explained. 

(h'lienc chanuaers are reckoned by Lin- 
n eus of three kinds, the. factitious, the cs- 
scnti'il, and the natural, all founded on the 
fructiiication alone, and not on the intlores- 
cenre, nor any other part. 

The ilrst of these serves only to discriini- 
nate o’enera that happen to come toyetlier in 
the same artificial order or section; iho sr-cond 
to distinguish a particidar yemis, by one 
striking; mark, iVom all of the s;un<,‘ natural 
ord(>r, and cmrsequently from ail other plants ; 
and tiie third comprehends v\ary jios.sibie 
mark common loali file spcciCs ol one genus. 

'riu' J'aciilioas character can never stand 
alone, bat nniv sometimes, commodiousl y 
enough, jv.; added to more e.sseutial distinc- 
tions, as tiie iii' inlioii of the pet:ai.s in ylgri^ 
nionia, Enn'l. Hut. t. indicating the 

iiriturai order to which tlie plant belongs, 
winch clrarac.er, though essetifiai to that or- 
der, licre becomes factitious. 

Linnrciis very much altered his notions of 
the essential character after he had j>ubli.?hed 
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his Philosophia Botainca, M'hence the abote 
definitions are taken. Instead of confining 
it to one mark or idea, he, in his Sjfutava 
VcgetabiUum, makes it comprehend all the 
distinctions requisite to discriminate each ge- 
nus from every other in the system, only 
avoiding a repetition at every step of the 
characters of the artificial class and order, 
■which stand at the top of each page, and arc 
not always essential to the character of the 
genus. This is the kind of generic character 
now universally .adopted, and indeed the only 
one in common use. The learned Jussieu 
has given it the sanction of his approbation 
and adoption, as fiir a.s its plan is concerned, 
throughout his immortal work, subjoining in 
a difterent type such characters and remarks 
as belong to the habit, or refer to other cir- 
cumstances. For mv own part I profess to 
retain, not only the plan, but the very words 
of Linna;us, unless I fiml them erroneous, 
copying nothing without e.xamination, but 
altering ■with a \ ery sparing hand, and leav- 
ing much for future exa’mination. I cannot 
Idame my predecessors for implicitly copying 
the Linnaean characters, nor shonkl I have 
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been the first among English w riters to set a 
contrary example, had I not fortunately been 
furnished with peculiar materials for the pur- 
pose. 

The beauty and perfection of these essen- 
tial generic characters consist in perspicuity, 
and a clear concise style of contrasting them 
with each other. All feebleness, all super- 
fluity, should be avoided by those who are 
coni[»etent to the purpose, and those who are 
not sliould decline the task. Comparativu 
words, as long or short, without any scale of 
comparison, are among the grossest, though 
most common, faults in such compositions. 

The natural character seems to have been, 
at one time, what Linnreus most esteemed. 
It is what he has used throughout his Genera 
Flaniarum, a work now superseded by the 
essential characters in his Si/stema Vegeta-' 
bilium, and therefore in some measure laid 
aside. The disadvantages of the natural cha- 
racter are, that it does not particularly ex- 
press, nor direct the mind to, the most im- 
portant marks, and that it can accord only 
with such species of the genus as are known 
to the author, being therefore necessarily, im- 
8 



368 


0OSSTRUCT1OS OF 


perfect. This kind of character is, howevet# 
admirable for tlie illustration of any difficult 
natural order. JMr. Gawler’s elucidations of 
the Bnsuta, Su<ird-ieaved plants, Annals of 
Jlotarnf, v. 1. ‘ilf), and Cnrt. Mag. afford 
excellent specimens of it, serving as a store of 
facts and observations for followinsr svstema- 
tical writers. 

Specife chanicters should be constructed 
on simihir principles to the generic ones, as 
far ns regards ceriainty, clearness and con- 
cisenc'ss. The gemis being tirst well defined, 
we are to se(d< for cluintcters, not mentioned 
among llie geuerii-. marks, for distinguishing 
tijc sjiccies. A ^}Hu ilic difference for a soli- 
taiy species of iiuy genus, is therefore an ab- 
surdity. Jdtma'iis iit tirst Jiitended bis spe- 
cilic (h'tinltions should ])e used as names; but 
tiio invention of trivial mimes happily .set 
aside this inconvimient seheme. On this ac-^ 
count however he limiti'd each to twelve 
word.'j, a rule to which idl philosophical na- 
tiiruiists have adlierixl, except in case.s of 
great necessity. INoristbe admission of one 
or two words Ireyoncl the allotted nnndier re- 
prehen.sible, provided the whole sentence be 
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SO neatly and perspicuously constructed, that 
the mind may comprehend it, and compaxe 
it 'vith others, at one lue-w ; but this can 
hav Jiy be done when the words much exceed 
t\v( Ive. This rule, of course, can be strictly 
applied to Latin detinltious only, though it 
should be kept in view in any language, as 
far as the genius of liiat language will allows 
Linnaeus says, ” Cfcnuine specific distinctions 
-cons it ale the perfivtion of natural science f'’ 
wliu a a, strongly confirmed by the great in- 
ftiiority of most botanists, in this depart- 
ment, to that great man, and especially by 
the tedious fcidileness and insulliciency dis- 
played among those who court celebrity by 
despising ins principles. 

In constructing gimeric and specific cha- 
racters, die arrangement ol’tbe different parts 
on w'bicli they are founded is to be consider- 
ed. Such as are most important in the na- 
tural order, or genus, are to stand first, and 
the subordinate, or more peculiar marks of 
the object befiire us, ought to close the sen- 
tence. On the contrary, in drawing up na- 
tural characters of a genus, as well aa full 
descriptions of particular plants, it is proper 

2 B 
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to take, in tbe former instance, the calyx< 
corolla, stamens, jjistils, sml-vessel, seed 
and receptacle, and in the latter, the root, 
stem, leaves, a})pendap;es, flower and fruit, 
in the order m which they naturally occur. 

Nomenclature is no less essential a branch 
of methodical science than characteristic de- 
linilions ; for, unless some fixed laws, or, in 
other u'ords, good sensi; and perspicuity, be 
attended to in this department, great con- 
fusion and uncertainty must ensue. 

The v ague names of natural objects handed 
down to us, in various languages, from all 
antiipfity, could have no uniformity of de- 
rivation or plan in any of those languages. 
Their diifcrent origins may be imagined, but 
■cannot be traced. Many of these, furnished 
by tl le Greek or Latin, are retained as ge- 
neric names in scientific botaiw, though nei- 
ther their precise meaning, nor even the 
plants to which they originally belonged, can 
always be determined, as Rosa, Ficus, Fi- 
2HT, See. It is sufficient that those to which 
tliey are now, by common consent, applied, 
.should be defined and fixed. Botanists of 
the Limucan school, however, admit no such 
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generic names from any other laiiLniagc lliaii 
the Greek or Latin, all others beiin:; <'ste«en('d 
barbarous. Without this rule we sbon.d i>e 
overwhelmed, not only with a l()rr(‘nt of un- 
couth and unmanageable words, but we should 
be puzzled where to fix our (‘hoi^'e, as the 
same plant may have fifty ditlerent original 
denominations in different parts of the world, 
and we might liappen to choose one by which 
it is least known. Tims the celehratv'd In- 
<han plant no^v proved beyond all doubt to 
be the Cyanius of Theophrastus''% having 
been erroneously reckoned by Linirdcus a 
Nympluca^ recei\ed from Geertn(‘r, one of 
the first who well distinguislu'd it as a genus, 
the Ceylon name of JSJcIn/h/jo; which Ixang 
contrary to all rules of 8cieiic(.‘, literatun^ or 
taste for a generic name, has by others been 
made into bad Latin as Neltan/niari. Lut 
the universal Hindu name of the plant is 

See Exot, Bot,v,l, 6o, where the arguments in 
support of this opinion are given, and CurL Mag. t. aoa, 
where some of them are with much candour and inge- 
nuity controverted, though not so as to alter my senti- 
ments ; nor can any thing justify the use of Ntiumhiuni 
in a scientific work as generic name, 

2 B 2 
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Tamar^, which, independe nt of barbarism, 
ought to ha\’e bi'en preferred to the very con- 
fined one of ^chimbo. In like manner the 
Bamboo, ylri/nr/o ih/wi/io.s of Linnams, prov- 
ing a distinct genus, lias received the appella- 
tion of Bambusa., though Jussieu hail already 
given it that of AV/.v/ies from Dioscorides*. 
Perhajis the barbarous name of some very 
local plants, wdien they cannot jiossibly have 
been known previously by any other, and 
when that name is harmonious and easily re- 
eoncileable to the Latin tongue, may be ad- 
mitted, as that of the Japan shrul) Auciiba ; 
but such a. word as Ginkgo is intolerable. 
The Roman writers, as Ciesar, in describing 
foreign countries, have occasionally latinized 
some words or names that fell in their wav, 
which may possibly excuse our making 
AilaniJius of Ai/lantOy or Fandemus of Fan- 

* It is not indeed clenr ihat this name is so correctly 
Applied as that of Cyamus, because Nastus originally be- 
Jonged to a reed with a solid steni/^ perhaps a palm ; 
but not being wauled, nor capable of being correctly 
used, for the latter, it may very well serve for the Bam- 
boo, There is vo end of raking up old uncertainties 
About olassioa! names. 
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dang. Still I can only barely tolerate such 
names out of deterence to the botanical me- 
rits, not the learning, of their contrivers ; 
and 1 hijihlv honour the zeal and correctness 
of Mr. Salisbury, who, in defiance of all 
undue authority, has ever opposed them, 
naming Aiicnba^ on account of its singular 
base or receptacle, Eabasits. I know not how 
Pa/tdaniis escaped his reforming hand, espe- 
cially as the plant has already a good cha- 
racteristic (irock name in the classical Forster, 
Athro(locl.iiHs. 

Excellent Greek or Latin names are such 
as indicate some striking peculiarity in the 
genus : as Gljjq/rrJnzay a sweet root, for the 
Liquorice; Amarantkus, without decay, for 
an everlasting flower; Ilelianthns, a sun- 
flower ; Lithuspermnm, u stony seed ; Erio- 
calia'"\ a flower with a singularly woolly base 
or cup ; Origa?inm, an ornamental mountain 
plant ; HemerocallLs, a beauty of a day ; 

* When I named this genus in Exotic Botany, I was 
not aware of its having previously been published by 
M. Billardicre under the name of Ac.tinolus ; a name 
however not tenable in Botany, because it has long been 
preoecupied in Mineralogy. 
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Ai'ennria, a plant that inhabits sandy places} 
and Gij[n.opfnla, one that loves a chalky soil, 
Siic’i as mark the bopuiical character of the 
genusj Mhon they can be obtained for a 
noridescript plant, are peculiarly desirable : 
as Ccratopetaliim, from the branched horn- 
like petals ; LaAopetalum, from the very sin- 
gularly woolly corolla; Calceolaria, from the 
shoo-iike figure of the same part ; Coackiiini, 
from the exact resemblance ()f its fruit to a 
l)ivalve sIk-'II. 

In all ages it has been customary to dedb 
cate certain plants to the honour of distin- 
guished persons. Thus Euphorbia conime- 
inorates the physician of Juba a Moorish 
prince, and Gen liana immortalizes a king of 
Illyria. The scientific botanists of modern 
times have adopted the same mode of pre- 
serving the memory of benefactors to their 
science ; and though the honour may^ have 
been sometimes extended too far, that is no 
argument for its total abrogation. Some un- 
couth names thus unavoidably deform our 
botanical books ; but this is often effaced by 
the nu rits of their owners, and it is allow- 
able ,0 model them into grace as much as 
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possible. Thus the elegant Tournefort made 
Gundelia from Gundelscheimer ; which in- 
duced me to choose Goodenia, for my much 
honoured and valued friend Dr. Goodenough, 
though it has, when too late, been suggested 
that Qoodenovia might have been preferable. 
Some difliculty has arisen respecting French 
botanists on account of the additional names 
by which their grandeur, or at least their 
vanitv, was disj))uyed during the existence 
of the monarchy. Hence F/ftotiia was ap- 
plied to the plant consecrated to Pitton de 
Tournefort ; but Linnaeus preferred the name 
by which alone he was known out of his own 
country or in learned language, and called 
tlie same genus Taunieforiia. d’hus we liave 
a Fojilaijieaia and a Louicheo, after the ex- 
cellent Louicht' Desl'onlaines; but the latter 
proving a doubtful genus, or, if a good one, 
being pre\iously named Pteraiilhus, the 

former is established. AVe have even in Eng- 

♦ . ^ 
land, by a strange oversight, both 

and Biitca after the famous Earl of Bute ; 

l>ut the former being long ago settled l)y 

JJunuius, the latter, since given by Kcenig, 

is totally Inadmissible on any pretence what- 
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ever, and the genus \vhi( h bears it must have 
a> new appellation. In like manner my own 
IJimea, E.rof. Bot. t. 1, has been called in 
France Calotneria after the present Lniperor, 
by the help of a pun, thoui;h there has long 
been another genus Boitajxirtea. which last 
can possibly be admitted only in hor’ lur of 
the Empress, and not of her con.^:!a, wlio 
has no botanical pretensions. Our own be- 
loved sov^ereign could fierive no glory from 
the (jcorpja* ol’ Einliarl; but the SinLlz/a 
of Ailon stands on the sure basis of botani- 
cal knowledge and zeal, to which 1 can bear 
ample and very disinleresled tesiimony. 

Linnauis, in his enit ii bning book I'rii/cit 
Botanica. //. 71k has ui several instcnces 
draw.n a fancifid analogy between botani.'ts 
and tiieir aiiproru'iate plants, thus — 

Bauhiitid^ after the two distinguished bro- 
thers Jolin an<} Casjiar Bauhin, has a, two- 
lobed or twin leaf 

Scheiiclizeria^ a grassy alpine plant, com- 
memorates the two Schench/ors, one of w hom 
excelled in the knowledge of alpine produc- 
tions, the other in tliat of grasses. 

* Telraphis of llcdw'yg and Enp/. Bol t. 1020 . 
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Doj’sienia^ vritbits oi)soiv‘te (lowi rs, devoid 
of ail btiautv, alludes to the arilit^irated au4 
uncouth book oi Dorsleulus. 

Hernfuullii, an yl'iierlcan plant, llie most 
beautiful of all trees in its iohage, but fur- 
nislied with irilline; blossoms, bears the name 
of a botanist favoured by torlune, and 

allowed au ample salarv for the j)urpo8e of 
mvesiia,atiju:t tlie natural history of the West- 
ern world, but whose labours liave not an- 
swered the ('xpense. On the contrary 

3im>7K)/dz with its noble leaves and tlowers, 
and 

DiHenia willi its beantiful blossoms and 
fruit, seiwe to iinmorlailzc two of the most 
mentonous ainon;^; l)otani-)ls. 

I/vuKcn^ a depn-ssi'vl, abject, upland 
plant, long o\'erlook<.'d, do\v<*rini;‘ at an early 
aj;e, was naiu(.‘d by (ironouiis afler its pro- 
totype' Liimveus/’ 

In pursuance of the same idea Diefesonia^ 
a beautiful and curioiis fern, is wadi devotral 
to our e;reat cryptoe;umist ; /\ ;nyy>///'/, a small 
and Singular e;ras>, to an aullior celebrated 
for bis minute and curicu'i drawings of that 
tribe ; Sprengcllaj to one.' distinguished for 
8 




SPECIFIC NAMES. 


S79 


Specific names slionld be formed on similar 
principles to the generic ones ; but some ex- 
ceptions are allowed, not only without incon- 
venience, but with great advantage. Such 
as express the essential specific character are 
unexceptionable, as hanksia serrata^ inte- 
grifoUa, dentota, &;c, ; but perhaps those 
which express something equally certain, but 
not comprehended in that cliaracter, are still 
more useful, as conveying additional informa- 
tion, like Liora alba and coccinea^ Scleran- 
tliuft annicm ^nd percnnis, Aletris jragranSf 
Saxi/raga ceriuia, &c.; for which reason it is 
often useful that vernacular names should 
not be mere translations of tlic Latin ones. 
Comparative appellations an? very good, as 
Baiiksta eridfolia, Andromeda salicifoUa*^ 
Saxijraga bi'iioides, Milium cimiciniim, Bly- 
mu% liystriXy Pedicularis Seepirum. Names 
which express the local situations of dilferent 
species are excellent, such as Melampyriim 


* Some botatiii^ls write cricfepdta, salhi. •.folia, lingua- 
JorvliSy SkQ,, Instead oi’ following ihe analogy of the La- 
tin in forming adjectives with an /, as pfilrv'J'cr from 
palma^ ce ; laccifcr^ from In'ica^ a''; larligrr^ from 
bar hay a ; &c. 
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arvense, pratense, nemorosnm and ni/lvati^ 
cum, Carew arennria, nUginosa and siflvatica, 
as well as aquaiica, muritima, rupeslris, al~ 
pino, nivalis, used for many plants. But 
names derived from particular countries or 
districts are liable to mucli exception, few 
plants beiny sufiieicntly local to justify their 
use. Thus lAgnsticum cavnuhicnse is found, 
not only in Cornwall, but in Portugal, Italy 
and Greece; Sclncenkia americana grows in 
Guinea as well as in South America. Such 
therefore, though suffered to 'remain on tlie 
authority of Linna''us, will si'ldom or never 
be imitated by any judicious writer, unless 
Troilius curopaius and asiaficus may justify 
our naming the third species of' that genus, 
lately brought from vVmenca, aiiicricanus. 
The,- use of a plant is often commodiously 
expressed in its specific name, as Brassicn 
oleracea, Fapaver somniferum, Inocarpus 
eclalis; so is likewise its time of flowering, 
as Primula xcris, Lcucopim vernum, ccsiitvm 
and antumnale, and Ilcllehorns hrjemalis. 

Vvdien a plant has been erroneously made 
into a new genus, the name so applied to it 
may be retained for a specific appellation, as 
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Ijitthru'a Pheh/pcva^ and Pai'imi Gymmudra-, 
’W'liich may also be practised when a ])lant has 
been celebrated, either in botanical, medical, 
or any other history, by a jxirticular name, 
as (h-jganum Dicfamnus, Artemisia Drn- 
cnncuJus, JAiiirus C’imiamonuim, Sclinum 
Carvifulia, Carica Papaya. In either case 
the speeilic name stands as a substantive, re- 
tainins; its own g'onder and termination, and 
must be^ln with a cajiital letter; which last 
circumslunce should lie observed il' a sj)ecies 
be called after any hoUinist who has more 
particularly illustrabid it, as Cart am ]SIat~ 
thioii and C. Gmclini, Daranta Piinnicrii, 
and Mulisii. The latter eenus siigLjests an 
improvement in such kind of names. The 
genitive case is rightly used for the person 
w ho founded the genus, J). Plmnkrii ; jD. 
Mutisiana might serve to commemorate the 
finder of a species, while I). Ellisia implies 
the plant which bears it to loave been once 
called Ellisia. 

There is another sort of specific names in 
the genitive case, which are to me absolutely 
intolerable, though contrived by Linnaeus in 
his latter days. These are of a comparative 
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kind, as Lobelia Columnca, meaning Cd* 
lumnece formis. We may allow a lew such, 
aircady cstadli. Led, to remain, but no ju- 
dicious autiior will imitate them. 

Botanists occasionally adapt a specific name 
to some Idstorical fact belonging to the plant 
or to the person whose name it bears, as Lin- 
ncea boreal is from the great botanist of the 
north ; Murrcca exotica after one of his lii- 
Tourite pupils, a foreigner ; Lroxcallia clc- 
missa and clatOy from a botanist of humble 
origin and character, who afterwards became 
a lofty bishop, and in whose work upon wa- 
ter I find the following quotation from Se- 
neca in the hand-writing of Linnauis: “ Many 
might attain wisdom, if they did not sup- 
pose they had already n;ached it.” In like 
manner Bnffoiiia tenuifolia is well known to 
be a satire on the slender botanical pretensions 
of the great French zoologist, as the LiiUia 
parasitica of Jacquin, though perhaps not 
meant, is an equally just one upon our pomp- 
ous Sir John Hill. I mean not to approve of 
such satires. They stain the purity of our 
lovely science. If a botanist docs not de- 
serve commemoration, let him sink peaceably 
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into oblivion. It savours of maiignity to 
make his crown a crown of thorns, and if the 
application be unjust, it is truly diabolical. 

Before I conclude the subject of nomen- 
clature, 1 beg leave to offer a few retlections 
on changes of ('staldishod names. It is ge- 
nerally agreed among mankind that uanicsof 
countries, places, or things, sanctioned by 
general use, should be sacred : and tiiestutiy 
of natural history is, fi’om the jnullilude of 
objects * with whicli it is conversant, necf.'s- 
sarily so encumbered willi names, lliiit stu- 
dents require iwery pu.vsible u.ssis'mnce to fa- 
cilitate the altainmnit ol’ those names, and 
have a just right to conqilain of < o- ry m ed- 
less impediment. Tlie grateful i ioilanders 
named the island of IViauiilms after ti:e hero 
who had established tlieir libertv and pro- 
spent v' ; and it ill became tlu.- Inenct!, at ihat 
period dea<.l to such lieliug-', to clianpy' it, 
when ill their poui r, to isle dc Franve^ by 
wliich we have m some lale botanical we i ks 
the barbarous Latin oi Insula F/ahcnc. Lor 
is it allowable to alter such name'-, t v en for 
tile better. Americo Ve.sjjucci I 1 -/I no very 
great pretensions to give ins oan name to a 
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quarter of the Avorki, yet it is scarcely pro- 
bable that Columbia will supersede America. 
In our science the names established tbroni;-h- 
out tlie works of Linnasiis are become cur- 
rent coin, nor can thev be altered without 
great inconvenience. Perhaps, if he had 
foreseen the future authority and popularity 
of his writings, he might himself have im- 
proved upon many which he ado[)ted out of 
deference to iiis predecessors, and it is in some 
cases to be regretted that he has not suili- 
cientiy done so. In like manner, the few great 
leaders in natural knowledge must and will 
be allow'ed to ward off and to correct, from 
time to time, all that may deform or enfee- 
ble (he prevailing system. They must choose 
between names nearly of the same date, and 
even between good and bad ones of any date. 
A botanist wiio, by the strength of his own 
superior, know-ledge and authority, reforms 
and elucidates a whole tribe of plants hitherto 
in confusion, as a Hedwig in Mosses, or 
Acharius in Lichens, ought to be unshackled 
in every point in which he can be of service. 
His wisdom will be evinced by extreme cau- 
tion and resen e in using his liberty with re- 
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spect to new names, but more especially new 
terms; and, after all, he will be amenable 
to the general tribunal of botanists, and the 
judgment of those who come after him. Few 
indeed are illustrious enough to claim such 
privileges as these. Those who alter names, 
often for the worse, according to arbitrary 
rules of their own, or in order to aim at con- 
sequence which they cannot otlierwise attain, 
are best treated with silent neglect. The 
system should not be encumbered with such 
names, even as synonyms. 

When, how'ever, solid discoveries and im- 
provements are made in the science ; when 
species or genera have been confounded by 
Linnieus himself, and new ones require to be 
separated from them, the latter must neces- 
sarily receive appropriate appellations ; as 
also when a totally wrong and absurd name 
lias by mistake been given, as Begonia ca~ 
pensis ; in such cases names must give place 
to things, and alterations proceeding from 
such causes must be submitted to. Thus I 
believe Mr. Salisbury’s Castalia is well sepa- 
rated from Ni/mphcea. See Annah of Bo- 
tany, V, 2. 71- 



«88 


4^<Ufbvt!t» 


A great and just complaint has arisen in 
tny time among the cultivators of botany, 
“who found the names of many garden plants, 
with which they ha<l long been conversant, 
altered for others without any apparent cause, 
and in many instances for the worse ; as 
Arhtolochia macrophylla, an excellent and 
expressive name, for a very unappropriate 
one, A. Sipho. h’or this I am obliged to 
censure my much regretted and very intelli- 
gent friend L’Heritier. When he came to 
England to reap the rich harvest of our un- 
described plants, he paid no respect to the 
generic or specific names by which Dr. So- 
lamler or others hud called them, because 
those names were not printed ; but he in- 
dulged himself, and perhaps thought he con- 
hrmed his own importance, by contriving 
new ones ; a factitious mode of gaining cele- 
brity, to which bis talents ought to have been 
infinitely superior. Nor would it have been 
easy to say how far this inconvenient jilan 
of innovation might have extended, had not 
the Hortus Keteensis come forth to secure 
our remaining property. 

I have only to add a few words respecting 
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b. kind of generic names that has of late be- 
come more common than Linn<eus probably 
would have approved, though he has once or 
twice allowed it ; I allude to those com- 
pounded either of tv\ o established names, or 
of one combined with any other word. 01 
the former number is Calainagrostis, formed 
of Calamus and Agrostis, two Lininean 
names ; and this is no where sanctioned by 
any good authority. Happily the genus to 
which it has negligently been a])]died is an 
Arundo. Of the latter sort is Cissnmpehs, 
formed of Cissus^ another established genus, 
and Ampelos, a Vine ; the latter not among 
I^inna?an names ; also E/aagfUts, constructed 
of two old Greek names, neither of w hich is 
now in botanical use by itself. 'I'he.se are 
both expressly allowed by Linna*us, nor in- 
deed can there be any objection lo the latter. 
Cissampelos may certainly justify Uyosci/a^ 
mas, compo.sed of Cyamus and a word de- 
noting sw ine ; if not, this would proi e an 
objection to the reestablishment of Cyamiis, 
much more to the purpose than any that has 
b(>en advanced ; for 1 fynscyavius having been 
so long and universally used in systematic 
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botany, Could scarcely give place, even to 
its venerable protot3'^pe. On the same ground 
only can several new generic names, used in 
the fern tribe, be admitted. These arc 
formed out of Fteris, the established generic 
appellation of a common Brake, with some 
other Greek word prefixed ; a.s Angiopteris^ 
a Brake with a capsule, Tmesiptcris, a clor en 
Brake, and Cienoptcris a new Brake. What- 
ever maj’ become of the former two, I must, 
always protest against the last, given by the 
celebrated Bergius to tlic J)orca of Jussieu, 
on account of its unexampled impropriety. 
As well might any new genus, resembling a 
Rose, be called l^ovarosa ; for though the 
Greek language may assist us with regard to 
sound, it can never make amends for a radi- 
cal deficiency of sense. 
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EXPLANATION OP THE LINN.EAN ARTl- 
riCIAL SYSTEM, 

X n E Liniifcan System is, as 1 have already 
observed, professedly artificial. Its sole aim 
is to help any one to learn the name and his- 
tory of an unknown plant in the most easy 
and certain manner, by first determining its 
Class and Order in this system ; after which 
its Genus is to be made out by comparing 
the parts of fructification with all the generic 
characters of that Order ; and finally its Spe- 
cies, by examining ail the specific definitions 
of the Genus. We thus ascertain the gene- 
ric and specific name of our plant in Linnaeus, 
and under those we find an enumeration, 
more or less ample, of its Synonyms, or the 
different appellations it has received from 
other writers, with a reference to figures in 
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various books ; and as Linnaeus always cites 
Bauhin’s Pinax^ which is the common bor 
tanical catalogue, or index to all previous 
works, M’e thus gain a clue to every thing 
recorded concerping our plant. Of all this 
mass of informatiop and entertainment we 
shall find nothing more concise, luminous, or 
engaging, eitlier with respect to the distinc- 
tions, uses, or histoiy of plants, than what is 
diffused through the various publications of 
Linnaeus himself ; and the same may, with 
at least equal truth, be said of those of his. 
works which illustrate the Animal kingdom. 
His magic pen turns the wilds of Lapland 
into fairy land. He has all the animals of 
Sweden as much at his call, as our first pa- 
rent whih the terrestrial paradise was yet in 
primaeval tranquillity. No writer whatever haft 
rendered the nalural productions of the hap- 
piest and most luxuriant climates of the globe 
half so interesting or instructive as Linnaeus 
has made those of his owm northern country. 

The Classes of the Linnaean System are 
24, and their distinctions are founded on the 
number, situation, or proportion of the Sta- 
mens. The Orders are founded either on the 
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number of the Pistils, or on some circumstance 
equally easy, which we shall in due time ex- 
plain. 

The first eleven Classes are characterised 
solely by the number of the Stamens, and 
distinguished by names, of Greek derivation, 
expressive of these distinctions. 

I. Mostandria. Stamen 1. 

A small Class. 

3. Diandria. Stamens 3. 

3. Triandria — 3. 

4. Tetrandria 4. 

5. Pentandria - — 5. 

A numerous Class. 

6. Hexandria 6’. 

7- Heptandria 7* 

A very small Class. 

8. OCTANDRIA 8, 

9. Enneandria 9- 

A small Class, 

10. Decandria iO. 

II, Dodecanoria 12 to 19. 

12. IcosANDRiA 20 or more 

Stamens, inserted into the Calyx. Hero 

we first find the situation of the Stamen.s 
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taken into consideration. They grow out 
of the sides of the Calyx, often from a sort 
of ring, as in the Strawberry. This is 
truly a natural Class, as are several of the 
following ones ; so that in these instances 
the Linnaean method of arrangement per- 
forms more than it promises. The charac- 
ter of this Class is the more important, 
as such a mode of insertion indicates the 
pulpy fruits which accompany it to be infal- 
libly wholesome, and this holds good, not 
only when the stamens are numerous, but 
in all other cases. Thus Eihes, the Ctir- 
rant and Gooseberry genus, whose 5 sta- 
mens grow out of the calyx, stands in the 
tilth class, a wholesome fruit, among many 
poisonous berries. No traveller in the 
most unknown wildeme.s8 need scruple to 
eat any fruit Nvhose stamens are thus situ- 
ated ; while on the other hand he will do 
well to be cautious of feeding ozi any 
other parts of the plant. 

13. PoLYANDRiA. Stamens numerous, com- 
monly more so than in the last Class, and 
inserted into the Receptacle, or base of 
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the flower, as in the Poppy, Anemone, &c. 

- Tlie plants of this fine and numerous Class 
are very distinct in nature, as well as cha- 
racter, from those of the Icosandria, 

14. Did VN AMI A. Stamens 2 long and 2 
short. Here proportion comes to our as- 
sistance. This is a natural Class, and con- 
tains most of the labiate, ringent or per- 
sonate flowers, as the Dead-nettle, Snap- 
dragon, PoN-glove, &c. 

15. Tetradyxamia. Stamens 4 long and 
2 short. A very natural Class, compre- 
hending all the Cruciform flowers, as the 
Wall-flower, Stock, Radish, Mustard, &c. 
Cleome only does not properly belong to 
the rest. 

iG. Monadelpiiia. Stamens united by 
their filaments, more or less extensively, 
into one tube, as the Mallow tribe, in 
which such union is very remarkable, and 
the Geranium family, in which it is less 
evident. 


17- Diadeiphia. Stamens united into 2 
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parcels, both sometimes cohering together 
at the base. This Class consists of Papi- 
lionaceous flowers, and is therefore natural, 
except that some such genera having di- 
stinct Stamens are excluded, and referred 
to the tenth Class, in consideration of their 
number solely ; as some ringent flowers 
with only 2 Stamens are aecessarlly placed, 
not in the 14th Class, but the 2d. 

IS. Por.vADEi.riiiA. Stamens united into 
more than 2 parcels, as in St. Jolm’s-wort. 
A small Class, in some points related to 
Icoaaiidi'ia. 


19- SvNGENEsiA. Stamens united by their 
Anthers into a tube, rarely by their Fila-. 
ments also ; and the flowers are Com- 
pound. A very natural and extremely 
numerous Class. Examples of it are the 
Dandelion, Daisy, Sunflower, <Scc. 

20. Gynandria. Stamens united with, or 
growing out of the Pistil ; either proceed- 
ing from the Germen, as in Aristolochia, 
^ngl. Bof, t. 398, or from the Style, as in 
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the Orchis family. The Passion-flower is 
wrongly put by Linnaeus and others into 
this Class, as its stamens merely grow out 
of an elongated receptacle or cohnnn sup- 
porting the Germen, 

21. Mono EC I A. Stamens and Pistils in se- 
parate flowers, but botli growing on the 
same plant, or, as the name expresses, 
dwelling in one house, as the Oak, Hazle, 
and Fir. 

S'2. Dioecia. Stamens and Pistils not only 
in separate flow'ers, but those flowers situ- 
ated on two separate plants, as in the 
Willow, Hop, Yew, &c. 

These two last Classes are natural when 
the barren flowers have, besides the dif- 
ference in their essential organs, a different 
structure from the fertile ones in other re-, 
spects ; but not so when they have the 
same structure, because then both organs 
are liable to meet in the same flower. In 
some plants, as Rhodioia, Engl. Bot. t. 508, 
each flower has always the rudiments of 
the other organ, though generally ineffi- 
cient. 
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23. PoLYGATMiA. Stamens and Pistils se- 
parate in some flowers, united in others, 
either on the same plant, or on two or 
three different ones. 

This Class is natural only when the se- 
veral flowers have a different structure, as 
those of Atriplex ; but in this genus the 
Pistil of the united flower scarcely pro- 
duces seed. If, Avith Liniueus, we admit 
into Poli/gamia every plant on whicli 
some separated barren or fertile flowers 
may be found among the united ones, 
while all agree in genei-al structure, the 
Class will be overwhelmed, especially with 
Indian trees. I have therefore proposed 
that regard should be had to their general 
structure, Avhich removes all such incon- 
venience, and renders the Class much more 
natural. 


24. Cryptogam 1 A. Stamens and Pistils 
c'thcr not well ascertained, or not to be 
numbered w'ith any certainty, insomuch 
that the plants cannot be referred to any 
of the foregoing classes. Of this Ferns, 
Lichens, Sea-weeds and Mushrooms are 
examples. 
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Appendix. PALMAi, Palm-trees, a 
magnilicent tribe of plants, chiefly tropical, 
M hose flov/ers were too little known, when 
Linnceus wrote, to serve the purposes of 
classillcation ; hut they are daily clearing 
up, and the Palms are found generally 
to belong to the Classes Monoecia, Dcoccia, 
or Hexandria. 


The OnPEKs of the Linna'an System are, 
in the first 13 Classes, founded on the num- 
ber of the Styles, or on that of the Stigmas 
when the Styles are wanting, which occurs in 
Viburnum. Such Orders are accordingly 
named 


Monog YN'i A. Style, or sessile Stigma, 
Digynia. Styles, or sessile Stigmas, 

Thigynia 

Tet rag y m I a 

P E N T A G Y N I A 

Hexagynia 

of very rare occurrence. 

Heptagynia 

still more unusual. 

Octagynia — ' 

scarce! V occurs at all. 


1 . 

2 . 

o 

4. 

5 . 


7 , 


8 , 
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E^rNEAGYTsrt A. Styles, or sessilc Stigmas, 9, 
of which there is hardly an instance. 

Decagynia 10- 

Dodecagynia about 12. 

Poi.YGYNlA many. 

The 2 Orders of the 14th Class, Didynamia, 
both natural, are characterized by the fruit, 
as follows ! 

1. Gym N osPERMiA. Seeds naked, almost 
universally 4. 

2. Ang losPERMiA. Seeds in a capsule, 
numerous. 

The 2 Orders of the, 15th Class, Teirady- 
namia, both very natural, are distinguished 
by the form of the fruit, thus : 

1. SiLicuEosA. Fruit a Silicula^ Pouch, 
or roundish Pod. 

2. Steiquosa. Fruit a Siliqua, or long 
Pod. 

The Orders of the l6th, 17th and 18th 
Classes, Monadelphia, JDiadelphia and Polya* 
delphia, are founded on the number of the 
Stamens, that is, on the characters of the first 
13 Classes. 
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The Orders of the great natural 19th Class, 
Syngenesia, are marked by the united or se- 
parated, barren, fertile, or abortive, nature of 
the florets. 

1. PoLYGAMlA ^QUALls. Florets all per- 
fect or united, that is, each furnished with 
perfect Stamens, a Pistil, and one Seed. 

2. PoLYGAMiA suPKKi'LUA. Florets of 
the disk with Stamens and Pistil ; those of 
the radius with Pistil only, but each, of 
both kinds, forming perfect Seed. 

3. PoLYGAMlA FRUSTKANKA. FloretS of 
the disk as in the last; those of the radius 
with merely an abortive Pistil, or witli not 
ev'en the rudiments of any. This is a bad 
Order, for reasons hereafter to lx; ex- 
plained. 

4. PoLYGAAIlA KFCKSSAUIA. Floi'etS of 
the disk with Stamens only, those of the 
radius with Pistils only. 

5. Polygamia segrfga’fa. Several flow- 
ers, either simple or compound, but with 
united anthers, and with a proper calyx, 
iix'luded in one common calyx , 
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Linnaeus has a 6’th Order in this Class, 
named Mononamia, consisting of simple 
flowers with united anthers; but this I have 
presumed to disuse, because the union of 
the anthers is not constant throughout the 
species of each genus referred to it, witness 
Lobelia and Viola, while on the contrary 
several detached speci* s in other Classes 
have united anthers, as in Gentiana, Engl. 
Jjot. i. 20. These reasons, which show 
the conn(!ction of the anthers of a simple 
flower to be neither important in nature, 
nor constant as an artificial character, are 
confirmed by the plants of this w'hole Lin- 
naean Order b' ing natural allies of others 
in the 5th Cla.ss, and totally discordant, 
in every point, from the compound synge- 
ncsious flowers. 

The Orders of the 20th, 21st and 22d 
Classes are distinguished by the characters of 
some of the Classes themselves which precede 
them, that is, almost entirely by the number 
of their Stamens; for the union of the anthers 
in some of them is, for the reasons just given, 
of no moment. 
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The Orders of the 23d Class, Poli/gdmia, 
are, according to the beautiful uniforniity of 
plan which runs through this ingenious sy- 
stem, distinguished upon the principles of the 
Classes immediately preceding. 

1. MoNonci A has flowers with StameriS and 
Pistils on the same plant with others that 
liave only Pistils, or only Stamens ; or 
perhaps all tlu'sd three kinds of blossoms 
oceur ; but whatever the difl'erent kinds 
may be, they are coniined to one plant . 

2. Dio MCI A has the two or three kinds of 
flowers on two separate plants. 

3. Tjtior.ciA has them on three separate 
plants, of which the Fig is the only real 
example, and in that the structure of the 
flowers IS alike in all. 


The Orders of the 24th Class, Crgptoga- 
mia, are professedly natural. They are 4 in 
Ihnnams, but we now reckon 5. 

J, Filices. Ferns, whose fructifleation is 
obscure, and grows either on the back, 
summit, or near the base of the leaf, 
thence denominated a frond. See p. 13S. 

2 D 



40X 


IIKN^AN 


2. Musci. Mosses, which have real sepa- 
rate leaves, and often a stem ; a hood-like 
corolla, ox cahjptra, bearing the style, and 
concealing the capsule, which at length 
rises on a stalk with the cali/ptra, and 
opens by a lid. 

3. Hepaticj'.. Liierworts, whose herb is 
a iVond, being leaf and' stem united, and 
whose capsules do not open 'with a lid. 
Linuicus comprehends this Order under 
the following'. 

4. Ai.ri.K. Flags, whose herb is likewise a 
frond, and whose seeds are imbedded, 
either in its very substance, or in the tlisk 
of some a]»propriate receptacle. 

5. Fuxot. iVIiislirooms, destitute of herbage, 
bearing their fructiheation in a fleshy sub- 
stance. 

Such are the principles of the Linnscan 
Classes and Orders, which have the advan- 
tage of all oilier systems in facility, if not 
conformity to the arrangement of nature ; 
the latter merit they do not claim. They 
are happily founded on two organs, not only 
essential to a plant, but both necessarily pre- 
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sent at the same time ; for though the Orders 
of the 14th and 15th Classes are distinguislied 
by the fruit, they can be clearly ascertained 
even in tile earliest state of the germen*. 

Tournefort founded his Orders on the fruit ; 
and his countryman Adanson is charmed with 
the propriety of this measure, because the 
fruit comes after the flower, and thus prece- 
dence is given to the nobhu' part W'hicli di- 
stinguishes the primary di\ isions or Classes ! 
ifut happily the laws of a drawing-room do 
not extend to philosophy'’, and we are allow'ed 
to prefer parts which we are sure to meet 
with at one and the same moment, without 
waiting a month or two, after we have made 

^ An instance apparently to the contraiy occurs in 
tlie history of my Ilastihgia cocci nca, Exot. Bot, t. 80 ;, 
a plant most evidently, both by character and natural 
affinity, belonging to the Didynamia Gyrnnospcrinia, but 
as I could HO where find it described in that Order, t 
concluded it to be unpublislied; and was not a little sur- 
prised to be told some time afterwards, that it was extant 
m“the works of my friends Retains and VViildenow, 
under Didynamia Angiosp^rmia^ by the name of 
kioldia, after a meritorious botanist. This last name 
therefore, however unutterable, must remain ; and I 
wish the Linnccan system, as well as myself, might be 

free from blame in all other cases as in this. 

2 D 2 
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out the Class of a plant, before we can settle 
its Order. 

The Linntean Sj’stem, however, like all hu- 
man inventions, has its imperft ci ions and dif- 
iiculties. If wc meet in gardens witli double 
or monstrous flowers, whose essential organs 
of fructification are deformed, multiplied, or 
changed to petals ; or if we find a solitary 
bari’en or fertile blossom onlj' : we must be 
at a loss, and in such cases could only giu.'ss 
at a new plant from its natural resemblance 
to some known one. But the principal im- 
perfection of the System in (piestion consists, 
not merely in what arises from variations in 
immher or structure among the parts of a 
flow er, against w hieh no system could proviile, 
but in the difllwenccs which sometimes occur 
between tlie number of Stamens, Styles, &c.., 
in dift’erent plants of the same natural genus. 
Thus, some species of Ccrasfittm have only 4, 
others 5, Stamens, though the greatiw part 
]ia\ e 10. Li/c finis dioica has the Stamens on 
one plant, the Pistils on another, though the 
r<'st of the genus has them united in the same 
flowt'r ; and there arc several similar in- 
'lances ; for number in the parts of fructifica- 
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tion is no more invariable than other charac- 
ters, and even more uncertain than .such as 
are founded on in.sertion, or the connexion of’ 
one part with another. Against these incou- 
\enienccs the author of this System has pro- 
vided an all-sulllcient remedy. At the licad 
of every Class and Ordc'.r, after the geneva 
which properly belong to tliem, he enume- 
rates, in italics, all the anomalous species of 
genera stationed in other ])laces, that, by 
their own peculiar number of Stamen.s or 
Styles, should belong to the Class or Order 
in (piestion, but which are thus easily found 
with their brethren by means of the index. 

It is further to be ob.served that Limueus, 
ever aware of the importance of keeping the 
natural aflimties of plants in view, has in each 
of his artificial Orders, and sections of tho.se 
Orders, arranged the genera according to 
those affinities ; while at the head of each 
Class, in his Si/stema VegetalnUum^ he places 
the same genera according to their technical 
characters ; thus combining, as far as art can 
keep pace with nature, the merits of a natural 
and an artificial system. His editors have 
seldom been aware of this ; and iMurray 
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especially, in his 14th edition of the hook 
just mentioned, has inserted new plants with- 
out any regard to this original jilan of the 
work. 

From the foregoing remarks it is easy to 
comprehend what is the real and highly im- 
portant use of the Genera Flanfarum of 
Jussieu arranged in Natural Orders, the most 
learned botanical work that has appeared 
since the iSpecics Planfarum of Limraius, 
and the most useful to those who study the 
philosophy of botanical arrangement. The 
aim of this e.vcellent author is to bring tlie 
genera of plants together as much as possible 
according to their natural affinities ; con- 
structing his Classes and Orders rather from 
an enlarged and general vienv of those afiini- 
ties, than from technical characters previ- 
ously assumed for each Class or Order ; ex- 
cept great and primary divisions, derived 
chiefly from the Cotyledons, the Petals, and 
the insertion of the Stamens. But his cha- 
racters are so far from absolute, that at the 
end of almost every Order we And a number 
of genera merely related to it, and not pro-, 
perly belonging to it, and at the end of the 
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5vstein a verv ]ar<re asst*mbla<i'e of oonera in- 
capable of beinij referred to any Order what- 
ever. Nor could a learner possibly use this 
systfun as a dictionary, so as to find out any 
unknown plant. The characters of the Or-^ 
ders are necessarily, in proportion as those 
Orders are natural, so widely and loosely 
constructed, that a student has no where to 
fiK ; and in proportion as they are here and 
there more defined, this, or any other system, 
becomes artificial, anti liable to the moi'o ex- 
ceptions. Th(' way therel’ore to use this va- 
luable work, so as to ascertain an unknown 
plant, is, after turning to the Order or Genus 
to which we conceive it most probably allied, 
to read and study the characters and obser- 
\ations there broucrht too'ether, as well as all 
to which they may allude. We shall find we 
learn more td’om the doubts and (jneries of 
Jussieu than from the assertions of most other 
writers. Wc shall readily perceive whether 
onr plant be known to him or not ; and if at 
the same time we refer it, by its artificial 
characters, to the Limwan System, we can 
hardly fail to ascertain, even under the most 
difficult eircumstances, whether it be der 
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scribed by either of these authors. A stu-r 
dent may acquire a competent knowledge of 
natural orders, with very great pleasure to 
himself, by repeatedly turning over the work 
of Jussieu with any known plants in his 
hand, and contemplating their essential ge- 
neric characters in the first place, and then 
w^hat regards their habit and aflinities ; pror 
ceeding afterwards to combine in his own 
mind their several points of agreement, till he 
is competent to form an idea of those assem- 
blages which constitute natural Classes and 
Orders. This will gradually extend his ideas ; 
whereas a contrary mode would only con- 
tract them, and his Jussieu would prove 
merely an artificial guide, without the advan- 
tages of facility or perspicuity. 
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CHAPTER XXIV. 


ILLUSTRATIONS OR TIIR, UNN.LAN 
C LASSUS AND ORDR.RS. 

I PROCER.i) to A compendious view of tlie 
Linna^an Classes and Orders, wiiicli will serve 
to illustrate xnan^ thin;^s in the preceding 
pages. 


Class 1. Mofiandria. Stamen 1, 

This contains only two Orders. 

1. Monogynia. Style 1. Here we lind the 
beautiful exotic natural order called Sci- 
imninca, consisting of Cardamoms, Gin- 
ger, Turmerick, &c,, hitherto a chaos, till 
Mr. Roscoe, in a paper printed in the 8th 
vpl. of the himiaan Society’s Transactions, 
reduced them to very natural and distinct 
genera by the form of the filament. See 
j^xot.Bot. t. 102, 103, 106—8. 

\ 
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Salicornia, En^h Bof. t. 415 and l6pi, 
aridJI/ppufis, t.Jdo, arc Hritish exaniplo 
of Monandria Monocj/itui. 

Vala'iana (Clfiss 3) has .some species 
■with one stamen. 

2. Digj/nia. Styles 2. Conlaliis Corc'-’perw/c///, 
FI. Grecc. i. 1, Blit urn. Curt. Mag. t. 27l>j 
and a few plants besides. 

Cla.s.s-2. Diandna. Stamens 2. — Orders .'5, 

1. Monoggnia. This, the most natural and 
numerous Order, comprehends the elegant 
and fragrant Jasmincd, the Jasmine, Lilac, 
Olive, tkc. — also J'l rou/ca, Engl. Bat. f. 2, 
1027, 623, 783, ^c. — and a few labiate 
flowers with naked seeds, as Salvia., F/ngl. 
Bat. t. 153, 154, Rosemary, <Sce., natural 
allies of tite 14th class ; but having onlj- 
two stamens, they are necessarily ranged 
here in the artilicial system. 

2. consists only oi' Anthoxanflium, 
a grass, Fngl. Bat. t. 647, which for the 
reason jnst gi\ en is separated from its na- 
tural fiimilv in the third class. 

•/ 

3. Triggnin — has onU’ Viper, the Pepper, a 
large tropical genus. 
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Class 3. Triandria. Stamens 3. — Orders 3. 

1. Monogynia. J alcriana^ Engl. Bof. t.6^S, 
1591 and 1531, is placed here because 
most of its species have three stamens. 
See Class 1. Here also we find the sword- 
leaved plants, so amply illustrated in Cur- 
tjs’s M agazine, T/vV, Gladiolus, Ixia, Ike., 
also Crocus, Engl. Bat. t. 343, 344, 49 
and numerous grass-like plants, Scluvnus, 
Cypents, Scirpas, see F/. Gra’c. v. 1, and 
Engl.Bot. f. 9 . 30 , 1309, 542, 373, &c. 

Eigynia. This important Order consists 
of the true Grasses; see p. 127- Their 
habit is more easily perceived than de- 
fined ; their value, as furnisliing herbage 
for cattle, and grain for man, is siifli- 
ciently obvious. No poisonous plant is 
found among them, except the Lolium 
temuhntum, Fj/tgl. Boi. t. 1124, said to 
be intoxicating and pernicions in bread. 
Their genera are not easily defined. Lin- 
rneus, Jussieu, and most botanists pay re- 
gard to the number of florets in each 
jSpikelet, but in Apundo this is of no mch 
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mcnt. Magnificent and valuable works 
on this family hai e been publisla d in Cier- 
niany by the celebrated Sclireber and liy 
Dr. Host. The FL Grecca also is rich in 
this department, to M hich the late Dr. Sib- 
thorp paid great attention. IMuch is to be 
expected from .scientific agriculturists ; but 
Nature so absolutely, in general, accom- 
modate.s each grass to its own .soil and sta- 
tion, that nothing is more dlilicult than to 
overcoinc their habits, insomuch that few 
grasses can be generally cultivated at plea- 
sun'. 

Ci. Tri^t/uia is chiefly composed of little 
pink-like plants, or CaniopJii/l/cce, as llo- 
losteuin, Fjiiiil. Hot. t. 27. 

Tillci'd mifscosa^ t. IKi, has the number 
proper to this order, but the n.st of the 
genus bears every part of (he fructification 
in fours. This in Linna'an language is ex- 
pressed by saying the flower of Tillcca is 
qimdri/idus*, four-cleft, and 7’. mifscosa 
excludes, or lays aside, one fourth of the 
fructification. 

* See Linn. Sp. PI, 186, and Curt, LoniLfasc, 6. 31. 



TETRA.NDRIA. 


413 


Class 4. Tdrandr'ta. Stamens 4. — Orders 3. 

1. Monogi/iud. A very numerous and vari- 
ous Order, of ulileli the Pvotcacccc make 
a conspicuous part, consisting of Prolca, 
llnnks'ta, Lambert ia, Emhothriian, txr. 
See Botain/ of A'cre Holland, t. 7 — 10. 
Sc(d)iosa, I'jigl. Bof. t. (xiy ; Plantagv, 
t. 1558, 155y, remarkable for its capsula 
eircamnehsa, a membranous capsule, se- 
parating l)V a complete circular fissure into 
two parts, us in tlio next genus, Cenfiui- 
calnti, i. 531 ; Rubia, t. 851, and others 
of its natural order, of whose, stipulation 
we have spoken p. 'iiy, are found hero, 
and the curious Lpunedium, t. 438. 

3. Dicvma. Baffonia, t. 1313. 

Cuscuta, placed here by J>lnuicus, is 
best removed to the m;xt class. 

3. Ti’.ti! AG Y VIA. Jlcx, t. 4fX>j a genus 
sometimes furnished with a few barren 
flowers, and therefore removed by Hud.son 
to tlie 33(1 class, of which it only serves 
to show the disadvantage ; Potamugrton, 
i. Id’s, 37b, and Rujip/a, 1. 13b, are ex- 
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siples of this Order. They all ha ve sessile 
stigmas. 

Class 5. Pcntandria. Stamens 5. A very 
large claxs. — Orders 6. 

1. Ulonogipiia, One of the largest and most 
important Orders of the ^vhole system. 
The geiiera are enumerated first artificially, 
acconling to the corolla being of oik; petal 
or more, or wanting; inferior or superior; 
with nuked or co\ cred seeds ; but stand 
ill the system according to their affinities, 
and compose some natural orders ; as 
Asperijblicc, rough-leaved plants, which 
have a moiiopi.'talous inferior corolla, and 
four naked seeds, with always more or less 
of spinous bi'istles or callous asperities on 
their foliage; see BoragOy Eitgl. Bot. t. 36, 
Lycopsis, t. 938, and Echiian, t. 181. 
Next comes that most elegant tribe of 
spring plants denominated Brccla: by Lin- 
njcus, Briniula, 4 — 6, Cyclamen, b 548, 
the charming alpine A /’c/Za, and jlndrosucc^ 
Curt. Mag. t. 743. These are followed 
% another Limuean order, nearly akin, 
called RotacciC, from the wheel-shaped 
corolla, Llottonia, Engl. Bot. t. 364, Eysi- 
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machia, t. 7GL — Convolvulus and Cam- 
panula, two large well-knowai geuera, come 
afterwards; then Lobelia, 140, Itnpa- 
tiens, t. 937 , and 1 tola, t. 619 , G'iO, brought 
hither from the abolished LinnicaH order 
Syngcncsia Afonogamia. The Lnrkhc fd- 
low , so called from their fn^quenVly dark, 
gloomy aspect, hidicatir’e of their iiurcolic 
and very dangerous qualities ; as Datura, 
t. If 88, JJi/osci/auiiis, t. 50^, Airopa, 
f. 592 , and Nicoi/una, or Tobacco- In a. 
subsequent part wo meet with the Vine, 
Currant and Ivy, and tlui Order lini.shes 
with SOUK! of the natural family of Con- 
iorice, so called from their oblique or 
twisted corolla, and winch are many of 
them very hue plants, as Vinca, t. 514, 
917- They often abound with milky juice, 
generally highly acrid ; Init Dr. Afzelius 
met with a shrub of this order at Sierra, 
Leone, the milk of whose fruit was so 
sweet, us well as copious, as to be used 
instead of cream for tea. This is certainly 
what no one could have guessed from ana- 
logv. Gardenia is erroneously reckoned 
a contorfa bv Linnuius. 
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2. Digpiia begins with the remainder of 
the Contort<e ; then follow some incomplete 
flowers, as Chenopodium, t. 1033, Beta, 
t. 285, and afterwards the fine alpine ge- 
nus of Gentiaaa, t. 20, 493, 896, famous 
for its extreme bitterness and consequent 
stoma cl »ic virtues. 

The rest of ihe Order consists of the very 
natural Uiuhtdliferous family, characterized 
bv having five superior petals, and a pair 
of naked sixxls, sus})ended vertically when 
rip(i from the summit of a slender hair-like 
receptacle. Of the iutloresceiico of this 
tribe, and the dilliculties attending their 
generic distinct ions, wa; have spoken p. 309. 
h\ lUn/agiuin, 718 and .57, the umbel 
is condensed into a capitulum, or conical 
scaly head, .showing an aj>])roach towards 
the compound flowers, and accompanied, 
as Jussieu observes, by the habit of a 
Thistle. Lagoec/a is justly referred to 
this natural order by the same writer, 
though it has mily a solitary seed and style. 

The Unibell/Jenr ai t' mostly herbaceous ; 
the qualities of such as grow on dry ground 
are aromatic, while the aquatic species are 
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among the most deadly of poisons ; accord- 
ing to the remark of Linmeus, who detected * 
the cause of a dreadful disorder among 
horned cattle in Lapland, in th(.‘ir eating 
young leaves of Ciciila rhvsa^ EngL 
t. 479:* under Avater. 

Botanists in general shrink from the stud v 
of the IJtnheUijerd^ nor have these plants 
muchl>eauty in the ey(‘s of' amatcairs ; but 
they will repay the trouble of a careful ob- 
sf'rvatlon. The late Al. Cusson of Mont- 
pidlier bestowed more pains uf)on them than 
any other botanist has wrv done ; but the 
world has, as yet, been favoured with only 
a part of his lemarks. His labours m(4* 
with a most ungrateful check, in the un- 
kindness, and sliil more niorlif\ ing stu- 
pidit}^ of his Avife, who, on his alisence from 
home, is recorded to haAC destroyed his 
Avhole herbarium, scraping otf the dried 
specimens, for the sake of the paper on 
Avhich they were pasted ! 

. Trigipiia is illillBtrated by the Elder, the 
Sumach or Vihuvniuii^ &c., also 

Corrigiola^ EngL Rot. t. 6GS, and Ta- 
mainxy t. 1318, of Avhich last one species, 
germanicay has 10 stamens. 
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4. Tetragynia has only Evolviilus, nearly 
allied to Convolvulus, and the elegant and 
curious Parnussia, t. 82. 

5. Pentagynia contains Sialice, t. 226, 102, 
and 328, a beautiful maritime genus, M ith 
a kind of everlasting calyx. The Flora 
Graven has many tine species. lAnum or 
FI ax follows ; also the curious exotic Aldro- 
vanda, Dicks. Dr. PL 30; Droscra, Fngl. 
Bot. t. 8(>7 — 9 ; the numerous succulent 
g(mus Crassula ; and the alpine Sibbaldia, 
t. 897, of the natural order of Posacece. 

6. Polygynia. il;/?/o,s?«?v7,v, 435, a remark- 

able insttincf' of few stamens (thougli they 
often exceed five) to a multitude of pistils. 

Class C. Stamens 6. Orders (i. 

1. Monogynia. This, as usual, is the most 
numerous. The Liliaceous family, with 
or without a spatlia, called by Linnauis 
the nobles of the vegetable kingdom, con- 
stitute its most splendid ornament. The 
beautiful White Lily is commonly chosen 
by popular writers to exemplity the sta- 
mens and pistils. The less ostentatious ge- 
nus at' J uncus or Rush, which soon follows. 
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is' more nearly allied to the Lilie« than a 
young botanist would suppose. Near it 
stand several genera which have little af- 
finity to each other, and of these Capura 
is a mistake^ having been made out ot a 
specimen of Daphne indica, which chanced 
to have but six stamens. 

1. Digijnia has but few genera. The va- 
luable Oryza^ Rice, of which there now 
seems to be more than one species, is the 
most I'cmarkable. It is a grass with six 
stamens. 

■3. Trigynia, See Humex, EngL Dot. t.\z>35, 
127, &c., some species of which have se- 
parated flow ers ; Tqfieldia, t. 536 ; and 
Colchicujn, t. 133 and 14.32. 

4. Tetragynia. Fetiveria alliacea, a plant 
the number of whose stamens is not very 
constant, and whose specific name is sup- 
posed to allude, not only to its garlic scent, 
but also to the caustic humour ot the bo- 
tanist whom it commemorates. 

5. Hexagynia. An order in Schreber and 
^\hlldenow', contains Wendlandia popnlt- 

2 K 2 
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folia of tlie latter ; with Damasonlum of 
the former, a genus consisting of the Lin- 
iiasan Stratiotes a/ismoules, Exot. Bot. 

t. 15. 

6. Foh/^ifriia. Alhma only — Engl. Bot. 
t. 837, 775, «!vc. 

CI;ASs7. JIl'pia/ifIr/d. Stamens 7. Ortlers4. 

1. jSIonogijnia. Tr/cnfalix, Engl. Bot. /.15, 
a fa^ounte [)tant of Linnaeus ; and JEscu- 
las, the Horse Chesnut. Several genera 
are removed to tins order l)y late writers. 

2. Dig’/ Ilia. Limcnni, an African genus, 
oidv. 

3. ‘ Ti iragynia. Saurinois, a Virginian plant, 
Aponogcion, placed here by Linnaeus, is 
now properly remo\'ed to Dodccandria. Il 
is an Jvast Indian and Cape aquatic genus, 
bearing above the water white fragrant 
flowers in a peculiar spike, which is either 
solitary or double. 

i. Ilcptagi/niii. Septas, a Cape plant, very 
nearly akin to Crassula, to which Thunberg 
refers it. If iks character in Linnaeus be 
constant with respect to number, it is very 
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remarkable, h.u’r ing tht* cal\ x m 7 
segments, ? p<-t:ils, 7 gersiu ns, am? etm-' 
seqiienlly 7 capsules. 

Class 8. Octandria, Slamcus 8. Ordcrs -i. 

1. Monogynia. A very vanous and rich or- 
der, consisting ol’ the \veh-kno%vii 'Fropa'a- 
lum or Nasturtium, whoso original Latin 
name, given from the tiavour ol t!ie plant, 
like Garden Chesses, is now' become its 
English one in every body’s mouth, d'lic 
elegant uml I'unciful Limnean appellation, 
C(|uivalcnt to a trophy plant, alludes to its 
use for decorating bowers, and the re- 
semblance of its peltate leaves to shields, 
as well as of its flowers to golden helmets, 
pierced through and through, and stained 
with blood. See Linn, llort. Cliff'. 143. — 
Epflohinm, Engl. Eat. t. 838, 71)5, &.C., 
w'ith its allies, makes a beautiful part of this 
order ; but above ail are conspicuous the 
favourite Enchsia, the chieliy American 
genus Vaccinium, f. 45(i, 319, &c.; the 
immense and most elegant genus Erica, 
so abundant in southern Africa, but not 
known in America; and the fragrant 
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Daphne, t. 1S81, of which last the Levant 
po.s^fsses many charming species. Acer, 
the Alaplo, is removed hither in FI, 
i'roiu the 23d class. 

2. Diifpnia has a few plants, but little 
kno.Mi ; anaong them are Galtnia africana, 
and AJoehringia muscosa. 

3. 'Trigi/iiia. Poh/gonum, t. 456, 509, 94‘1, 
is a genus whose species dilfer in the num- 
ber of their stamens and styles, and yet 
none can be more natural. Here there- 
fore the Linna'an .yysteni claims our indnl- 
gence. FauUinia and C ardiospermum are 
more constant. 

4. Tetragynia. Here we find the curious 
Paris, t. 7, and Adoaa, t. 453. Of the 
'anner I have lately recei\ed anew species, 
g . i .jred by my liberal friend Buchanan 
aaiong the mountains of Nepal. 

Cr vssO- Enueouf/na. Stamens 9- Orders 3. 

i, M anogynin. Of this the precious genus 
Laarm, including the Cinnamon, Bay, 
Sa -^afris, Camphor, and many other noble 
plants, is an example. 
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0. Trigynia has only Rheum, the Rhubarb, 
nearly related to Rumex. 

3. Hexagynia. Butomm umhcllatus, Eugh 
Bot. t. 651, a great ornament to our rivers 
and pools. 

Class 10. Bccmulria. Stamens 10. 

Orders 5. 

I. Monogyuia. A numerous and fine as- 
semblage, beginning with a tribe of flowers 
more or less correctly papilionaceous and 
leguminous, which differ very materially 
from the rest of that natural order in hav- 
ing ten stout, firm, separate stamens. See 
Curt. Mag. t. 107, 033, and 
Sophora, t. 167; also Exot. Bot. t.lo — 
‘2-7, and Annals oj Botany, v. 1. .501. 

The Rata, Rue, and its allies, now be- 
come very numerous, follow. See Tracis 
on Nat. Hist. 287- Dictamnus, vulgarly 
called Fraxinella, is one of them. Hioruca 
Mtiscipula, sec p. 174, stands in this arti- 
ficial order, as do the beautiful Kalmia, 
Rhododendron, Andromedci, Arbutus and 
Pyrola, Engl, Bot. t. 213, &c. 
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2. Digpiia. Saxifraga^ remarkal)le for hav- 
ing the germen inferior, half inferior, and 
superior, in different species, a very rai’c 
example. See Engl. Bof. t. 167, 440, 
66'3, 1009, 500, 501. Dianihus, the 
Pink or Carnation tribe, and some of its 
very distinct natural order, CarijophijlkcCy 
conclude the Becumlria Digi/nia. 

.3. Trigynia. The Caryophyllece are here 
continued, ns Cucninilns, t. 1577, Silene^ 
t. 465^ 1398, Ai'enca'ia^ t. 189,512, very 
prolific and intricate gtmera in the Levant. 
Malpighia and Banistei'la, beautiful plants 
of the Maple family, vhich next occur,, 
have no affinUy to the foregoing. 

4. Pentagynia. Abounds in more Caryo- 
phyllece, ns By clink, t. 573, and Cerastiiun, 
t- 789, 790. Cotyledon, t. 325, Sednni, 
t. 1319, and Oxalk, t. 762, are placed 
here. Some of the last genus have the 
filaments united at their base, and there- 
fore should belong to the l6‘th class, — an- 
other defect in the artificial system, 

5. Decagynia. Consists of only Neurada, 
with Phytolacca', the latter an irregular 
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genus as to stamens and styles, whicli 
thcretbre atiurd irood marks to discriminate 

O 

the species. 

Cr.Ass 11. Dudecanciriu. Stamens 12 to 19- 
Orders 6'. 

1. A rather numerous and very 
various order, with scarcely any natural at- 
finity between the genera. Some ol" tliem 
have tweh e, others fifteen or more stamens, 
which should be mentioned in their cha- 
racters. Asarum, Engl. Bat. i. 1083, and 
the handsome Bythrum Salicaria, t. 10()1, 
also the American Snow-drop-tree, i/o/cs/«, 
not rare in our gardens, may serve as ex- 
amples of this order, Sierculia is v’^ery 
properly removed hither from Gynandria 
by Schreber and Willdenow, as its sta- 
mens are not inserted above the germcn. 

2. Digynia consists of Heliocarpus, a very 
rare American tree with a singularly fringed 
or radiated fruit; and Agrimonia, Engl. 
Bot. t. 1335. The latter might as well 
have been placed in the next class, with 
which it agrees in natural order. 
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3. Trtgijnia is chicily occupied by Reseda, 
ibe Mignonette, i. 320, .321, and Euphor- 
bia, t. 236, 883, &c., one of the most 
well deiined and natural genera, of which 
the pimicc.a, Ic. Viet. t. 3, is a splendid 
exotic species. 

4. Teiragynia, in Schreber and Willdcnow, 
consists Calligonum, a genus illustrated 
by L’Heritier in the Transactions o f Linn. 
Society, v. I ; and A ponogeton, already 
mentioned p. 420, 

5. Penfagynia has Glinus, an insignificant 
genus ] and BlackrseUia, a doubtful one. 

6. Dodccogynia is exemplified in Semper- 
fivum, the Houselcek, Engl. Rot. 1 . 1320, 
whose styles vary from 12 to 18 or 20. 
Sempervivum sediforme, Jacq. Horf. Vind, 
i. 81, is a Sedum with a superabundance 
of parts in the fructification. Linna?us 
confounded it with S. rupestre. 

Class 12. Icosandria. Stamens 20 or more, 
inserted into the Calyx. Orders 3. 

1 . Monogynia consists of fine trees, beariug 
for the most part stone fruits, as the Peach, 
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Plum, Cherry, &c., though the leaves and 
other parts are bitter, acrid, and, as we 
have already mentioned, sometimes very 
dangerous, owing to a peculiar essential 
oil, known by its bitter-almond flavour. 
See sj:)ecimens of this family in En^L Bot. 
t, 7k)(), 8kl, 8-4!b The Myrtle tribe 

is another natural order, comprehended 
chiefly inidt'r Jeosandria M ojios>'i//}in, a- 
bounding in a fragrant and wholesome 
aromatic oil. These are plentiful in Now 
Holland. Sec- Tv. of Linn. Sac. v. 3. 2.5.5, 
also EaoI, Bol. if. 42, 5.9, and 84. 
pJn/llns (tronKi/icnSf the Clove, should on 
every account be removed hither. 

, Pcniagifnia. In this order it is most con- 
Acnient to include such plants as have 
from two to five styles, and occasionally, 
from accidental luxunance only, one or 
two more. An example of it is the very 
natural family of t\w Fomacece^ as Fprif.f, 
the Apple, Pear, &c. Engl. Bof. t. 179, 
3.50, 337 ; and Maipilus, t. 1523, Exot. 
73of. f. 18, 8.5. In this family some spe-, 
cies of the same genus have five, othci's 
three, two, or only one style, and a cone- 
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spoiiciing number of seeds. Sph'cea^ nearly 
allied to it, stands here, most of its species 
having five styles, tbougli some have a 
much greater nnmher ; see Engl. Bat. 
t. 284, y()0. Mcse?HOi >/antliemwn, a vast 
and brilliant cNotic genus, of a succulent 
habit, abounding in alkaline salt, and a 
few geih ra iialnraily allied to it, make up 
tile rest oi’tlie order. 

.'\n entirely natural order of 
genuine Rosaceous flowers, except ])Osslh!y 
Cah/cfiii(/ii/,s. Here we find /lOsYt, Engl. 
Bo/, t. 187,9.00—2; Rodws, t. 826', 827, 
716 ; ./’rugurd/, 6 1.524; Pofcnii/ld, /. SS, 
89,862; Torincni/lla, t. S6:'>,Vy6-i; Gcion. 
t. 106 ’; Dn/(is, t. 451 ; and Coma rum, 
t. 172 : all elegant plants, agreeing in the 
astringent qualities of their roots, bark and 
foliage, and in their generally eatable, 
always innocent, fruit. The vegetable 
kingdom does not aflbrd a more satisfac- 
tory example of a natural order, composed 
of natural genera, than this; and Linna;u.s 
has well illustrated it in the Flora Lap- 
ponica. His genus Tormcntilla, differing 
from Botcntilla in number of petals and 
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segments of the calvx, thous;h retained by 
Jussieu, may perhaps be scarcely distinct; 
yet there is a difierence in their habit, 
which has induced me to leave it for 
furtlier consideration. Haller united them 
both witli Fragaria and Comarum, Dibich 
the character and habit of the latter totally 
forbid, and Ga-rtncr lias well siio-o-esttxl a 
mark Irom (lie smootlmi'ss of the seeds in 
Fragarui^ (as well as Co?ii(inim,) to 
strengthen that of its pulpy receptacle. 
Whate^'er dilliculties mav attend these jre- 

O 

nera, how admirably does the fruit servo 
us in Tiourr, lluhus, Driian and Gcum, to 
discriminate those whose leaves, tlowers, 
and habit ail stamp them as distinct! A 
student cannot do better than to study 
this order and these genera, as an intro- 
ehiction to the knowledge oi' more obscure 
ones; and the beautiful jdants wliich com- 
pose it, mostly familiar to cve-ry body, are 
easily obtained. 

Class 13. Pol^andria. Stamens numerous, 
inserted into the Ircceptacle. Orders 7- 

1. Mono^jfiua. The genera of this order art 
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artificially distributed according to th<^ 
number of their petals, but not so arranged 
in tlie body of the system# They form a 
numerous and various assemblage of hand- 
some plants, but many are of a suspected 
quality* Among them are the Poppy, the 
Captn-slirub, the Sanguinaria canadensis, 
Curi. ^fng. t. 1()2, remarkable for its 
orange juice, like our Celandine, Engl. 
Eat. i. 158 5 ; also the beautiful genus 
Cisiiis witli its copious but short-lived 
flowers, some of which (Engl. Bof. t.l321) 
have irritable stamens; the splendid aqua- 
tic tribe of iS'yinpluva, &c., t. 159, 160. 
But the precious Nutmeg and the Tea 
are perhaps erroneously placed here by 
Xdnnams, as well as the Clove ; while on 
the other hand Clcome more properly be- 
longs to this part of the system than to the 
loth Class. 

2. Bigynia has principally the Pcconia, 

1513, variable in number of pistils, and 
Fothergilla alni folia, an American shrub. 

3. Trigynia. Delphinium the Larkspur, and 
Aconitum tlie Monk’s iiood, two variable 



POtYANDlUA. 


43 1 

and uncertain genera as to number of 
pistils. 

4. Tctragynia. Tctracera ought, by its 
name, to liavc constantly lour pistils, but 
the rest of this order arc A'ery doubtful. 
Caryocar, whose large nigged woody nuts 
contain the most ex(|Ulsito kernel ever 
brought to our tables, and Avhich is the 
same plant with Giertuer’s and Sidireber’s 
Rliizo/jolns, as the eveeiient Wiildtnow 
rightly judged, is not certain in number ; 
and still less ibe Cinnc/fiiga; whilst 
Wdhlbomiu is probably a L'ctractra : see 
Willdenow. 

5. Pentagyiiia contains ebiefly Aquilcgta 
the Columbine, and Nigclla — both strictly 
allied to genera in the third order. Rtau- 
inuria indeed is here well placed. Some 
'Niiidia: liax e ten si vies. 

6-. Ilcxagynm consists of Straiiolcs, Kmj^L 
Rot.t. 379; ’dtid Bi'asenia, anew genus of 
Schreber's w iih which 1 am not acquainted. 

I would recommend an union of the 
last five orders, for the .same reason that 
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influenced me in the preceding class. They 
now only serve to keep natural genera 
asunder, the species of which not only 
differ among themselves as to number of 
pistils, but each species is often variable 
besides. The genera are so few that no 
inconvenience could arise on that account. 

I conceive such nhonns, founded in expe- 
rience not in thf'ory, serve to strengthen 
the system, l)y greatly facilitating its ap- 
plication to practice. 

^ Poh/s[j/7iia. An order for the most part 
natural, comprehenrling some fine exotic 
trees, as Dillcuidy P.vot. Bot. t. 2, 3, 02 
and .9d ; Liriodendron, the Tuii])-trec ; the 
noh\e Magnolia, &e.; a tribe concia’iiing 
whose genera our periodical writers are 
falling into great mistakes. To these suc- 
ceed a family of plants, either herbaceous 
or climbing, of great elegance, but of acrid 
and dangerous qualities, as Anemone, in a 
single state the most lovely, in a double 
one the most splendid, ornament of our 
parterres in the spring; Ah' agent and 
Clematis, so graceful for bowers ; Thalic~ 
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trim, Adonis, Jlanunculus, Trollius, Hel- 
lehorus and Caltha, all conspicuous in our 
wardens or meadows, which, with a few 
less familiar, close this class. 

Nothing can be more mjudiclous than 
uniting these two last classes, as some in- 
experienced authors have done. They are 
immutably distinct in nature and charac- 
ters, whether we call tlui part which immo 
diately bears the stamens in the Icosandria 
a calyx, with most botanists, or a recep- 
tacle, with Mr. Salisbury in the 8th vol. 
of the Linna'an Society’s Transactions, 
where, among many things which I wish 
had been omitted, are some good remarks 
concerning the <listinction between caly’x 
and corolla. This the writer in question 
considers as decided in doubtful cases by 
the latter sometimes bearing the stamens, 
which the former, in his opinion, never 
really does. 

I'l ass 14. Didi/riowla. Stamens 2 long and 
2 short. Orders 2, each on the whole 
very natural. 

5. Gnmnospcrmku Seeds naked, in tke bof”* 
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tom of the calyx, 4, except in I*hry?na, 
^hich has a solitarj^ seed. — Corolla mono- 
petalous and irregular, a. little inflated -at 
the base, and holding l70Mcy, vrithoiit any 
particular ncctaiy. Stamens in 2 pairs, 
incurved, with the style between them, so 
that the impregnation rarely fails. The 
plants of this order arc mostly aromatic, 
and none, I believe, poisonous. Tlio calyx 
is either in. 5 nearly equal segments, or 2- 
hpped. Most of the genera afford excel- 
lent essential characters, taken frequent! v 
from the corolla, or from .some other part. 
Thus, Perilln has 2 styles, of which it is 
an unique example in this class. 

Mentha a corolla wliosc segments are 
nearly equal, and spreading stamens. KngL 
Bot.t. 446—8. 

iMvancluia the Lavender, and Ji'es- 
tringia, Tracis on Natural History, 277, 
t. 3, have a corolla resupinata, reversed 
or laid on its back. 

Teucrium a di’ejily divided upper lip, 
allowing the stamens and style to project 
between its lobes. Engl. Bot. t. 680. 

Ajuga scarcely any upper lip at all, 
t. 77 and 486. 
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Laminm has the mouth toothed on each 
side, t. 768 . 

Primellay t. 961, has forked filaments ; 
Cleonia 4 stigmas; Prasium a pulpy coat 
to its seeds* These instances will suffice 
as clear examples of natural genera, di- 
stinguished by an essential technical cha- 
racter, in a most natural order. 

2. Angiospermia. Seeds in a capsule, and 
generally very nuurerous. — The plants of 
this order luive the greatest possible affinity 
with some finvulies in Pentaiidria Monogp- 
nia. Some species even vary from one 
class to the other, as Jiignoma radicann. 
Curt. -Mag. t. 485, and ylntirrhinuni 
iJnaria, Engl. Bof. t. 6'58, 260, in which 
the irregular corolla becomes regular, and 
the 4 unequal stamens are changed to 5 
equal ones ; nor does this depend, as has 
been asserted, on the action of any extrane- 
ous pollen upon the stigmas of the parent 
plant, neither are the seeds always abortive. 
No method of arrangement, natural or ar- 
tificial, could provide against such ano- 
malies as these, and therefore imperfections 
must be expected in every system. 

2 F 2 
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Class IS. Tetradynamia. Stamens 4 ionj; 
and 2 short. Orders 2, perfectly natural. 
Flowers cruciform. 

1. Siliculo.sa. Fruit a I'oundish pod, or pouch. 
In some genera it is entire, as JDraba. 
Engl. Bot. .586, and the Honesty or 
Satin flower L/z/mriff ; in others notched, 
a.s Thldspi, i. J6.59> and Ihcris, t. 52 : 
which last genus is unique in its natural 
order in having iinequal petals. Cramhc, 

924j Isatis, t. 97; and Buiiias, t. 2.S1 ; 
certainly belong to this Order, though 
placed by l,inna:us in the next. 

2. Sillquoi^i. Fruit a. very long pod. Some 
genera ha\e a calt/.r clads?is, its leaves 
slightly" cohering l.>y their .side.s, as Bapfui- 
mis, t. 856 ; Chcirantlius, t. 462 ; llcs- 
peris, i. 731 Brassica, t. 637, 
Others have a sprea<llng. or gaping calyx, 
AsCardaniitic, t- 1000; Sisymbrium, ^.855; 
and especially Shiapis, t. 969 and 1 . 1677 

Cleonit is a very irregular genus, allied 
in habit, and even, in the number of sta- 
mens of several species, to the Volyandria 
Mouogt/tiia. Its fruit, moreover, is a cap- 
sule of one cell, not the real two-celled 
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pod of this Order. Most of its species are 
fcetid and very poisonous, whereas scarcely 
any plants properly belonging to this Class 
are remarkably noxious, for I have great 
doubts concerning the disease called Ra- 
phania, attributed by Liiinceus to the seeds 
of Raphanufi Rapimnhirum. 

The Cruciform plants are vulgarly called 
antiscorbutic, and supposed to be of an 
alkalescent nature. Their essential oil, 
which is generally obtainable in very small 
quantities by distillation, smells like vola- 
tile alkali, and is of a very acrid quality. 
Hence the foetid scent of water in which 
cabbages, or other plants oi' this tribe, 
have been boiled. 

Classic. Moiiadelphio. Stamens united 
by their filaments into one tube. Orders 8, 
distingulsbed by the number of tbcir sta- 
mens. 

1. Trlnndrta is exemplified hy Sipfrinchium, 
Ic. Piet. t. 9, and Ferrari, a, Curt. Mag. 
1. 144, .532, both erroneously placed by 
Linnaius in Gynandria. Also the singular 
Cape plant Aphyteia, consisting of a large 
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flower aqd succulent iVuit, springing im- 
mediately from the root, without stem or 
leaves. On this plant Linnaius published 
a dissertation in 1775. Tamarindiis has 
lately been remox'^ed hither from the third 
Class, perhaps justly. 

2. Pentandria. Erodium,Pngl. Pot. t. 
separated, with g'reat propriety, from 
ranhm by L’Heritier ; Herniannia, a 
pretty Cape genus, Ciad. Mag. t, 307 ; 
and a few other plants, more or less akin 
to the Mallow tribe, compose this Order ; 
to which also strictly belong some species 
of Union, Geranium, See. Passiflora, 
removed from Ggnandria, belongs most 
unquestionably to Pentandria Trigynia, 
and by no means to this Class. 

3- lleptandria consists only of Pelargonium 
of L’Heritier, an excellent genus, comprri 
sing most of the Cape Geraniums, and 
marked by its irregular flower, 7 stamens, 
and tubular nectary. 

4. Octandria contains Aitonia, Curt, ilfug, 
t. 173, named in honour of the excellent 
and universally respected author of the 
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JTortus Kezi'cnsis. Pistia is, I believe justly, 
placed here by Schreber and Willdenow. 

5. T>ecandria. Geranium, proprely so called, 
Pngl. BoL t. 404, 405, 272, &c., is the 
principal genus here. The late Professor 
Cavanilles, however, in his JDmcriationet 
Botanicee, referred to this Order a vast 
number of genera, never before suspected 
to belong to i<, as Bamiisteria, Malpighia, 
Turrcia, Mclia, See., on account of some 
fancied union of their filaments, perhaps 
through the medium of a tubular nectary ; 
which principle is absolutely inadmissible ; 
for we might just as well refer to Mona- 
clelphia every plant whose filaments are 
connected by insertion into a tubular co- 
rolla. Some species of Oxalis, see p. 424, 
belong to this Order; as do several pa- 
pilionaceous genera, of which we shall 
speak under the next Class. 

(). Endecandria contains only the splendid 
South-American genus Brownea, the num- 
ber of whose stamens is different in differ- 
ent species. 

7. Dodccaridria, Stamens mostly l.>, is com- 
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posed of some fine plants allied to the 
Mallows, as Pierospermum, t, 620, Pen- 
tapetes. See. 

8. Polyandria, a very numerous and mag- 
nificent Order, comprises, among other 
things, the true ColmnnifercB or Malvacea;, 
as Malva, Engl. Bot. t. 6’71, 754, Altliccn, 
1. 147) Hibiscus, Spicil. Bot. t. 8, Gossy- 
pium, the Cotton-tree, Alcca the Holly- 
hock, &c. Stately and beautiful plants of 
this Order, thougli not Malvacecc, are 
Carolinea, whose angular seeds are sold in 
our shops by the name of Brasil nuts ; 
Gmtavia, named after the late King of 
Sweden, a great patron of botany and of 
Linnaeus ; Camellia, Curt. Mas>'- t. 42, 
whose splendid varieties have of late be- 
come favourites with collectors ; Stuartia, 
Ex'ot. Bot. t. 110; and Barringtonia, the 
original Commersonia, Sonnerat Voy. () la 
ISIouv. Guinie, t. 8, 9. 

Class 17> Hiadelphia. Stamens united by 
their filaments into 2 parcels, both some- 
times cohering at the base. Orders 4, 
distinguished by the number of their Sta- 
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n^ens,— Flowers alniosL uulvcrsally j)api- 
lionaceous. 

1. Pcntandria. The only genus in this Or- 
der is Monnicrid, lAiman k, 1. a rare 
litllc South Auiericaii plant, whose natural 
order is uncertain. It has a ringent co- 
rolla, tnrnate leaves, a simple bristly pu- 
bescence, and is besprinkled with resinous 
dots. 

;2. Ihxandrui. Sdraca^ in tliis Order, is as 
little known as the Monuierid, except that 
it undoubl< dly belongs to tlu' leguminous 
family. It seems most allied to Drayantdy 
Jontsid, yij'udid, See. Fuinarid, the only 
e-enus besides, is remarkable for the great 
variety of forms in its seed-vessel, u hence 
botanists who make genera from technical 
characters, without regard to natural prin- 
ciples, have injudiciously subdivided it. 
See Engl. Bat. t. 588— .o90,943, 1471. 

J. Octnndria. Poh/gnla, t. 76‘, is the prin- 
cipal genus here. America and the Cajic 
of Good Hope abound in beautiful species 
of it, and New Holland affords some new 
genera, long confounded with tlii'*. T)al~ 
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bergia is perhaps as well placed in the next 
Order. 

4. Decandria is by far the most numerous, 
as well as natural, Order of this Class, 
consequently the genera are difficult to 
characterize. They compose the family of 
proper Papil/onacecc or Legtiminosm, the 
Pea, Vetch, Broom, See. Their stamens 
arc most usually 9 in one set, with a single 
one separate. 

Tlie genera are arranged in sections va- 
riously characterized. 

* Stamens all united, that is, all in one 
set. The plants of this section are really not 
diadelphnus but monadelphous. See Spartium, 
PngL Bot. t. 1339- Some of them, as Im- 
piinis, and Ulex, t. 742, 743, have indeed 
the tenth stamen evidently distinguished from 
the rest, though incorporated with them by 
its lower part. Others have a longitudinal 
slit in the upjier side of the tube, or the lat- 
ter easily separates there, as Ononis, t. 682, 
without any indication of a separate stamen. 
Here therefore the Linnsean System swerves 
from its strict artificial law#, in compliance 
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Tv’ith the decisive natural character whicli 
marks the plants in question. We easily per- 
ceive that character, and have only to ascer- 
tain whether any papilionaceous plant we may 
have to examine has 10 stamens, all alike se- 
parate and distinct, in which case it belongs 
to the 10th Class, or whether they are in any 
way combined, which refers it to the 17th. 

Stigma dozentj, without the character 
of tile preceding section, for this and all the 
following are truly diadelphous. Very nice, 
but accurate, marks distinguish the genera, 
which are suilicienlly natural. The style 
and stigma aflbrd the discriminative charac- 
teristics oi Oi'obus, t. iloS ; Pisum, t. 104G; 
Lat/igrus, t. 6’70, 1108; I icia, t. .‘334 , 48 1 
483 ; and no less decisively in Juvazn, t. 970, 
1223, which last genus, nolv. iibslanding the 
remark-in Jussieu SO’O, si ig/na von harba- 
iuni,” (taken probably from no genuine spe- 
cies,) most taidently belongs to this section, 
as was first remarked in the Flora Britannica; 
and it !s clearly distinguished from all the 
other genera of the section by the capitate 
iitigma lutiry all over ; nor is any genus in 
the whole Class more natural, when the hi- 
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therto mistaken species arc removed to their 
proper places. See FI. Brit. 

*** Legume imperfecth) divided into tzeo 
celh, always, as in all the following, without 
the character of the preceding sections. This 
IS composed of the singular J3/scrj7//r/, known 
by its doiddy serrated fruit, of which there 
is only one species ; the Fhaca, Jucq. Ic. 
Bar. t. 1,51 ; and the vast genus of Astra- 
ga/us, Engl. Bot. t. 274, &c., lately illus-r 
iraled in a splendid work by an able Frenid) 
botanist, Decandoile. 

**** Legume 'u ith scarceli/ more than one 
seed. Of this Bsoralea, Curt. Mag. t. 665; 
the curious Sfylosanthes of Swartz; the llallia 
of Thunberg ; and our own TrifoUum, Ezigl. 
Bot. t. 1770, 1048 — 1050, arc examples. 
The last genus, one of the most natural as 
to habit and qualities, is extremely untracta^ 
ble with respect to botanical characters. Some 
species, t. 1047, 1340, 17b’9, have many 
seeds in each pod ; some have not even the 
(Capitate inflorescence made a part of the gxv 
peric definition. The difficulty is lessened by 
(establishing Mclilvius as n genus, with Jus-, 



!>lAOi:i.PHIA. 


413 


^\v.u : but tlic wliole requires la l»o woU rt^ 
eousidered : foi% if possible, so <;reat a laxity 
of definition, with sncdi i;'laring‘ c‘\<‘eptioHSv 
.diould not dis^TcK'e any system. 

v.vf Ix^uiue couiposcd of dintjc-xkilird 
joinis^ 7clu(:/i arc rarclp s(diffirp, IJcdpsa- 
ruiu^ t, 9^5? i^ the inojil. important genus oi" 
tins section, and is known by its obtusf? oj* 
rectaiigidar kcfd. lllppocnplsy t. 31; Onil’- 
fliopifs^ f. 3()9 ; and Scurpinrns^ knoun in 
gardens by the name of Calt'rpillar, fnuTi iift 
'.vornidlke }>od, ari' further examples. Snillhia^ 
AiL Hurt. K(K\ L 13, is reinarkalde for 
having th(r joints of the legume ra'iinecU'd l)y 
ineans of the style, as (>y a lliread ; tlie sta- 
mens in 2 eijual divisions, with 5 anthers to 
each ; and a two-lipiied calyx, J I edi/surum 
•x,'cspcrtiIi(HU!<^ Jacq, fc. liar. /. obfi, in some' 
points approaches this genus, and more cer-- 
tain species are possiidy latent among the 
numerous unsi'ttled papilionaceoua' plantij oi' 
India. 

Lcp;ume of one c^/f z.ith sevetaf 
seeds. To this belong tlie gymus HleUlotnSy^ 
if separettod from Trifolhirn ; the htdi^oferay 
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several species ol’ which are so valuable for 
dyeing blue ; the handsome llobinia, Cnrt, 
Mair. t, 311 ; Ci/tisus, f. 176 ’, and C/i- 
torid*, l?is. (if (jc’or^'/a, r. 18: also Lo/us^ 
Engl. Bot. t. 925, and AUdicngo, t. l6l6 ; 
which last is justly transferred by Wilidenow 
from the foregoing section to this. 

Papilionaceous plants arc rarely noxious to 
the larger tribes of animals, though some 
species of Giilega intoxicate fish. The seeds 
oiCt;tisn^ Lnbiinii/mhavc of late been found 
violently emetic, and those of Laf/ii/idH sd- 
tivus have been suppo.s<'d at Florence to soften 
tlie bones, and cause death ; wc. know of no 
other similar instances in tliis Class, which is 
«ue of the most abundant in \ aluable escu- 
lent plants. The negroes iiavf- a notion that 
the beautiful little scarlet and black seeds of 
Abriis prccalorins, so frequently used for 
necklaces, are extremely poisonous, insomuch 
that half of one is suHicient to kill a man. 
This is totally incredible. Linnaeus Iiowever 
ajjserts rather too absolutely, that “ among 
ail the leguminous or papilionaceous tribe 
there is no deleterious plant to be foundf^ 

* From xAe/k.-, to pk>sc or shut up, in allusion to the 
tituatiun of the wings and keel. 
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Ci/Ass 18. Polijadclpliia. Stamens united 
by their filaments into more than 2 parcels. 
Orders 3, distinguished by the number or 
insertion of their stamens, which last par- 
ticular Linnaeus here overlooked. 

No part of the Linnaean system has been 
less accurately defined or understootl than 
the Orders of the 18th Class. Willdenow, 
aware of this, has made some improve- 
ments, l)ut they appear to me not sidTi- 
cient, and I venture to propose the fidlow- 
ing arrangement. 


1. Dodecandria. Stamens, or rather Anthers, 
from 12 to 20, or 23, their filaments un- 
connected with the calyx. Of tiiis the first 
example that presents itself is 'I'hcobroma, 
the Chocolate tree, MerUin. Surin. t. ilG, 
(53, Lamarck Eacycl. t. (535. d'hc (lowers 
have not been seen fresh in Europe, and 
we only know them from drawings madt; 
in the West Indies, one of which, preserved 
in the Linnaean herbarium, is my authority 
for the following descriptions. The lila- 
ments are inserted between the long taper- 
ing segments of a 5-cleft nectary, on its 



properly a berry with a hard coat, uhost* 
tweeds, Avhoi roasted, make chocolate. 
Pxuhroma of Schreber, G/iazuma I^amai'ck-j 
/. ()37-> confounded by Linna’ius with the 
[)r(‘cediu;j^ genius, has similar filaments, but 
each In ars .5 anthers : Jussieu and Cava- 
iiii]e*s say 3. Tlie fruit is a woody capsule, 
with JO rows of p(‘rforalions* Ahi^ojna^ 
Jac(/. J lort, I Inch ik 3. f. 1. Miller 
/* (i3, has b parcels of anthers, nearly 
sessile on the outside of the nectary, be- 
tween :*s obtuse, r(;flexed, notched lobes, 
it is ihilicult to say how many anthers 
cx;in[V)sc each parc( !, for the different ac- 
counts on re(‘ord are totally irreconcileable. 

e hav e fo;ind 3 ; tlie drawing sent to 
Llnrui’us rc'prescjits 0 ; and Miller has a 
much gri'ater number. Perhaps they may 
\ary. in this uncertainty the genus in 
f|uestion is best plac('d with its natural al- 
lies in tins ord<r, with a reference to it in 
ilalics at the end of Polj/adelpfiia Polj/a^i^ 
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f^ria. Its fruit IS a meml)rBnoiis winged 
rapsule, opeUinj^ at the top. Monsonia, 
Curt, Mag, t. 73 , L(nnarcl\ /. 638, re- 
moved bv Schreber and Willdenow to 
Moaadc/phia^ rather, I think, belongs to 
this c’lass Linniieus placed it. The 

0 lilaments, Ix'aring each 3 long-stalked 
anthers, an* merely inserted into a short 
membranous cup, or m^ctary, lor so the 
analogy of the 3 prec(‘ding gmiera induces 
ns to call it ; and if we nder Monsoiiia to 
Motiatlelpliia^f we fall into the eri’or of Ca- 
^ anilles inentloiH‘d p, 439. Lastly. Ci/ras^ 
the Orange*, l^emon, &c., La}/nu'cli\y / . 63<), 
most miqneslional)ly l)elongs to tlfis Order. 
Its stamens are about 19 or 30, eouibini'd 
\arioiisly and nne(|ually in several distinct 
parec'ls; 1)iit those parc(3sare inserttal into 
a proper recf'ptacle, by no riH'ans into the 
calyx, as the character of the Class Icosan- 
dria indispensably requires. E\en liie 
number of the anthers of Citras accords 
l)elter with most plants in Dodccandria 
than in Icosandria^ notwithstanding tlie 
title of the latter. 

3. IcosiDidria. Stamens numerous, thtir 
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docs not so exactly a£> rcc with tlie above dc- 
finilion, having a flat disk ; but its affinity 
to the other genera is indubitable. Its flat- 
t(;n('d disk and radiating coloured calyx sceni 
contrive d to imitate the radiated flowers of 
the following Order. * 

Thnccry ifIsca/iK Ih.ar Jlunis all iu- 
halar. rcL'iahir. enneded and parallel, forin- 
hm: a sarjlire ncarlii Jla! , or exacllp conical.’- 
'I'iu'ir colour is most gcnerallv yellow, in some 
casi's pink, tlanlolina, t. 141 ; and Bidena, 
t. 111.4, 1 11 4, me genuine examples of this 
section; iliij/aioritun. f. 424, and the exotu' 
Slo"li('li)Ki, Dicl.'s. Dr. J’l. 1.4, !t[i[)roadi to 
the jn'ecciii'ig one. Idu.'re is bowerer the 
most abholnti' difiei'cnc' between thcsi' two 
sections, collectn eh , and tni> finst; while, on 
till' other hand, thev have consideralile af- 
fmitv ^^ilh some of the following Orders, as 
will be hereafter explained. 

2. Polif^aniia snpcrflaa. Florets of the disk 
|)erft'ct or united ; those of the margin 
‘ nislied with pistil.s only ; but all pro- 
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Discoid^ the florets of the margin being 
obsolete or inconspicuons, from the smallness 
or peculiar form of the corolla ; as yirft mislay 
F.ng/, Bot, /. 338,978,1230: Tanaa>tiim, 
1229: /. 1195 ; wnd Gnaphalhun^ 

/. 207 , 1137 . In the last the marginal ilo- 
rcls are mostly 3-clcft and tubular like tlic 
rest, only av anting starmms. Caution is re- 
(]uisit(‘ to detc'ct the diflenuice lietAveen this 
ftectiouand the preceding Order. 

L)g\il(iU\ 2-li]}i)cd^ of Avhich Vvrdiciion^ 
a rare exotic genus, is ihc^ only instance. 

ee'rr tli(‘ marginal flort^ts ]igulat<g 

ibrmlng spn-ading con.sjiicuous ra\'s; as Bid- 
lis th(‘ Daisy, t, 421: Ai>ivv^ i. (S7, a Aery 
nunaa-oiis; genus in Aineri(‘a ; (dtri/sdritltiininN^ 
(iOl , 3i() ; Inuld^L 1340*, lxi\ 41us sec- 
tion seems, at llixt sight, a (ajmhinat kju ol* 
the first and tliird sections oi th(‘ lormer Or- 
der, but this IS eliietlv ui tlje lorm of its <’o- 
rolias. It is rath<’r an approach of’ dial third 
section towards vdiat is cqifnalent to becom- 
ing double lu other tribes. A<‘C(>r(lnig! y, tlu' 
Ciiamonnle, AiiUierins nohilis, /. 980 ; Ghrij- 
mnihiiniuti Liiucanihtmuni^ L 001 ; and 
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some Others, occasionally have their whole 
disk ('handed to ll< 4 nliite white Horels, desti- 
tute of .slarnei'iS, and consequently al>ortive. 
Such are ac tually called douhh' flowers in this 
Cl ass, and \ cry properly, ]\lanv exotic spe-^ 
cies so circumstanced are met w ith m <i;ardens. 
A few very stran<.m anomalies occur in this 
section, as already mentioned, p, TjOf), one 
Sigcsheckid hav ing but 3 stame ns, insicad of 
,5, tlio otherwise universal numhe'r in the 
Class ; and Ti/ssi/aii'o Injbrida^ t, 430, as well 
as parado x a of Rct/ins, having distinct an- 
thers. Nature therefore, even in this most 
natural Class, is not quite witliout exceptions, 

3. Polpgaada fruslranca. Florets of the 
disk, as in tlie preceding, peri'ect or nnitcal ; 
those of the nnirgin neuter, or destitute of 
pistils as well as of stamens ; only some 
few geiu'ra having the rudiaicnts of pistils 
in their radiant florets. 

Tins Order is, still more evidently than 
the last, analogous to double flowers of 
other Classes. Accordingly, Coi'eopsis is 
the very same genus as IVulrns^ only fur- 
nished with unproductive radiant florets. 
C. bukns of Linnauis is the same species 
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as Ills B. ccrnna; C. corouaia is his B. 
frondosa ; and C. leacajitha^ B. pilosa. 
Some species of Coi^cop^is indeed have 
nev('r l)een found uitiiout ra\^s. IJnnajus 
expresses his difhcullies on this subp^ct in 
B/iiL Bot^ sect. 20<)^ but seems inclined 
to unite the two a;<‘nora, A similar am- 
bii^mty o('curs between Gcyrteria and 
yl/racfi/lisj Relhania (of the last Order) 
<ind Athanasia^ and m some dt,'nree be- 
tween Centdurca^ Enp;L Bot. L 1078, 
f)(), cV(.., and Cdrihiiis^ o\' Scrndula ’y onl^' 
ihe scales of the calyx of Cnilaurca ge- 
Jierally keep that genus distinct. 

1 should be much inclined to uliollsh 
tills Orde r. ddiosc of its genera uliicli 
have rudinuaits of pistils in their radiant 
llorets, as Iludljcckia and I leliantlnts^ 
would very comniodtousi v rangi; with lhc‘ir 
near ndation.s in Polifga//tlfi superfian^ nor 
are we sure tliat such radiant lloretsarc in 
all carciunstances abortixe^, neither CcUi a 
studtait often know wlu'ther lliey arc* so 
or not. It does not follow, fi’oni what lias 
just been observed, that the jiresence ot 
radiant florets, Mdietlier abortive or not, 
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can never afford a generic character, pro- 
vided there be no corresponding gtnus 
without ?! ein. This must be determined 
by exp^ rit nee and observation. They ar« 
indeed io be considered as a vci'y secondary 
mark, tlie most essential in this Class be- 
ing derived from the recejrtacle, crown of 
the seed, and calyx'. These Gicrtner lias 
illustrated witli the greate.st accuracy and 
.skill, but even these imi.st not be blindlv 
followed to the destruction of natural 
genera. 

4. Poh/g<u)iia 7icccssaria. Florets of the 
disk furnished with stamens only, those of 
the inai'gin, or radius, only with pistils; so 
that both are necessary to e;ich other. This 
is well seen in the common Garden Mari- 
gold, Ciiliiiduhu in whose calyx', v hen 
ripening seed, the naked and barren disk 
is conspicuous. Oihnuiia, Curt. 

/. 30(), ylrciofi.'--, Otifeospenmau and 

Si/p/iiiaii, not rare in gardens, arc furtlier 
c.xamples of this Order, which I believe is 
constant and fountled in nature. We ha\ e 
no British specimens either of it or the 
following. FilagOy at least as far as our 
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Flora is concerned, belongs ioGnaphalium. 
See Engl. Bot. t. 946, 1193, &c. 

5. Fohfganna scgrcgata. Several flowers, 
either sinipl(.‘ or compound, but with united 
tubular untbers, and with a partial calyx, 
all inchuled lu one general calyx. Of these 
the Globe-1 histle, EeJunops^ ami Sloihc^ 
witli StripL/nm and Corp?n/jinm^ (which 
two last refpiire to be removed hither from 
the a1)ori.s]i('(l Linnujan Order Spngcncsia 
l\I')}i()g(t}rna,) leave only 1 floret in each 
partial calyx : Ju)igla has 3, Elvphnntopm 
4, others more. In ev('ry case tin? partial 
calyx is distinguished from the chaffy seed- 
crosvn ohservaljle in several gxmera of the 
other Ord(‘rs, ((hough (lie latb'r is indeed 
analogous to a calyx,) (hher 1)}" hihig in- 
ferior, or by the presfmee of a se(;d-crown, 
or feathery down, besides. See La?narckj 
t. 713 — 7'23, where the plants in cpiestiori 
are well represeaited. 

Class 20. Cynandruu Stamens inserted 
either upon tlie style or gernu n. Orders 9 
in Ihnnaais, but some alterations concern- 
ing them are necessary. 
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This is ©n« of those Classes abolished by 
the celebrated Thunberg, and by several less 
intelligent wjiters who have followed him. 
The reasons which led to this measure appear 
to have been that Linnaeus has erroneously 
placed in Gynnndria several plants which 
have not the requisite character ; hence that 
clraracter itself has been judged ambiguous, 
or not /bunded in nature, and the sj’stem has 
been supposed to be simplified by overlooking 
it. This appears to me a great mistake. The 
character of the Class, taken as above, is as 
evident, constant and genuine as that of any 
other in the system. No doubt can arise, if 
we be careful to observe that the stamens 
actually grow out of the germen or style, and 
not merely out of any jiart that supports the 
germen; as will appear by examples, 

1. Monandna. Stamen, or sessile Anther, 

1 only. Tills contains all the beautiful and 
curious natural family of the Orc/iidc<e, or 
Orchis tribe, except only Cypripediurriy 
which belongs to the next Order. I am 
induced to consider the bulk of this family 
ps monandrous, upon a careful review of 
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Professor Swartzs's representation of the 
subject, in his excellent treatise, just corn# 
to my hands in English. See Tracts rela- 
tive to Botany translated from differe^it 
Languages (by Mr. Konig), printed for 
Phillips and pardon, 1805. I have al- 
ready, p. 273, mentioned the glutinous 
nature of the pollen of these plants. This 
forms yellow elastic masses, often stalked, 
in each ceil of the anther, and the cells are 
either pir.illel and close together, or re- 
moved from each other to the opposite 
sides of the style ; which serves to connect 
them, ju.^t as the filament does in many 
Scitamineous plants, alike therefore decided 
to be monandrous. Such a decision witli 
regard to those also is justified by the ana- 
logy of other species, whose cells being 
approximated or conjoined, properly con- 
stitute but one anther. The grand and 
absolute subdivision of the Orchidea is 
justly founded by Dr. Swartz, after Haller, 
on the structure of the anther, whether it 
be, as just described, like that of 

Orchis, Engl. But, t • ^ 3 ^ Opftrys, t. 63 ; 
and Oiarisy Exet. Bot. t. 9 , &c. ; or ver- 
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iical, consisting of a moveable lid on the 
top of the style, like Dendrohium, t. 10 — 
12; or Main , 2 is, Engl. Bot. 1. 7^‘ The 
style of tlie Orchidete has been called a 
column, but I think that term now alto- 
gether superfluous. It is really a style, 
and the stigma is a moist shining space, 
generally conca^’e, and situated, for the 
most part, in front of the style beneath the 
anther. In Orchis hifolia, t. 22, and others, 
it is just above the orifice of the spur. 
Concerning the nectary of these plants there 
has been much diversity of opinion. The 
calcar, spur, in Orchis, and some other 
genera, is acknowledged to be such, and 
holds abundance of honey. This spur is 
judged by Swartz, as well as Linmeus, a 
decisive generic mark of distinction, and it 
commonly is so ; but some liulian species 
bronght by Hr. Buchanan prove it not to 
be absolute. The remarkable and often 
highly ornamented lip, considered by 
Swartz as the only corolla, for he takes all 
the other leaves of the flower for a calyx, 
has, by Linnicus and others, been thought, 
either a part of the nectary, or, where no 
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spur is present, tke only nectary. Nor is 
this opinion so ill-founded as many bota- 
nists suppose ; for the front of the li}) evi- 
dently secretes honey in Ophrys (or F.pi- 
pacfis) ovata, t. 1548, and probably in 
others not yet attended to. Nevertheless, 
this lip might, like the petals ol lilies, be 
dei'ined a nectariferous corolla, were it. 
certain that alt the other leu\es \\(‘re truly 
a calyx. Hut llie 2 inner are so n mark- 
ably different from the *> outer ones in 
Ophvys, t. G4, 65, 71? and above all, 
in Slelis, F^ot. Bot. /. 75, that 1 am most 
inclined to take the former f w the corolla, 
the latter being, according to all appear- 
ance, a calyx. An in-.('nsihle gradation 
from one to the ollu r, of winch we have 
pointed out other in^tanci.s in treating of 
this subjc'ct already, oc( urs m DIuris, t. 8, 
while in some Oec/i/r/cce the ka\i*s all 
partake more of the habit of a calyx, and 
in others oi a corolla. Itven the bp in 
Thtiyinllrd^ /. 2f), assumes tire exact finn, 
colour, and ti'xlurc, of liie ix.st of the 
dower ; which proves iliat a dissimilarity 
heUvci-n anv of the<~(; narts is UOt ulvvav s to 





be expected in the family under considcrA* 
tion. Vahl appears by the preface to his 
JEinumeratio Plantar um to have removed 
the Sciiaminccs to Gynandria^ because the 
stamen of Cunna adheres to the style. 
This, if constant, could only concern that 
genus, for the rest of the Order are in no 
sense gynandrous. 

2. Diandria. To this Order Cypripedium^ 

Engl. Dot. t. 1, must be referred, having 
a pair of very distinct double'-celled anthers. 
See Tr. of Linn. Soc.v. 1. 2, 3. Here 

we find Forstera, so well illustrated by 
Professor Swartz in Sims and Konig’s A n- 
nals of Botany, t). 1. 291, t. 6; of which 
genus Phyllachne, t. 5 of the same volume, 
is justly there reckoned a species. Of the 
same natural order with Forstera is Styli- 
dium, but that having, I think, 4 anthers, 
belongs to the fourth Order of the present 
Class. Gunnera, placed by Linna;us in 
Gynandria Diandria, is not yet sufficiently 
well understood. 

3. Triandria, Salacia, if Linnteus’s descrip- 
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tjon be right, is properly placed here; but 
Jussieu doubts it, nor does my dried spe- 
ciineu serve to remove the uncertainty. 
Stilago proves to be merely the barren 
plant of Antidesma alexiteria, and belongs 
to Dioecia ; as Sisyrinchiam and Fcrrnria 
do to Monadelyhia, the tubular united sta- 
mens of the two last liaving been mistaken 
for a solid style, liltopiiini of Schrober 
i^Mehorca oi A uhiA, t. STo,) seems there- 
fore the only certain gt-nus of the Order 
under consideration ; unless L.ainarck be 
right in referring to it Jacquin's Stnanyfidy 
upon which I have not materials to form 
any opinion. The original discoverer at- 
tributes to this plant 5 stanrens with united 
antliers ; hence it found a place in the 
Syiigcncaia Monognmia of Lifinreus. L;i- 
marck merits attention, us he ajtpears to 
have had an authentic specimen. See his 
t. 73 ]. 

4. Telrandria. Nvpenihes, of whose extra- 
ordinary kind of leaf mention is made 
P‘ 197, is the only genus of this Order in 
Linnaeus, bujt very erroneously placed here, 





for it belongs to Dioecia Monadelphia^ 
The Order however must be retained for 
the sake of Stylidium, a New Holland 
genus, related, as above mentioned, to 
Forstera. This is my Ventenatia, Fxot, 
Fot. t. 66, 67 ; but another genus having 
previously, without my knovvledge, re- 
ceived the latter denomination, that of 
Stylidium, under which I had, some time 
agojcommunicated this genus to the French 
botanists*, and which they have adopted, 
becomes established. See La Billardiere’s 
excellent work on New Holland plants, 
where several species of it are figured. 

5. Fentandna. The original genera of this 
Order, Aytnia, Glut a, and Fassijlora, 
Faot. BoL t. 28, most unquestionably ha\ c 
nothing to do with it, their stamens being 
inserted below the germen, merely on a 

^ I was not aware of Loureiro^s Sti/Udrum, a plant, 
according to his description, of the 7th Class ^ FL 
Cockinch, v. 1. 221 ; but this can scarcely interfere with 
ours, being probably, as it grows about Canton, some 
welUkiiown shrub that happened to have a 7-clcft flower. 
It sliould seem to belong to the Ruhlacecpy notwithstand- 
ing some points in the description. ^ 
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columnar receptacle. The learned Schreber 
therefore removed them to the 5th Class* 

But this Order may receive a reinforce- 
ment from the Linnajan Pentandria Digy- 
nia. Several of the Contorts have long 
l)een thought to belong to Gynandria', see 
Pergularia, Ic. Piet. t. 16 , and Andr. 
Repos, t. 184. In this genus, as v'ell as 
Cyiianchitm and Asclcpias, the pollen is 
borne in 5 pair of glutinous masses, ex- 
actly like the pollen of Orchidea, by 5 
glands upon the stigma. Some obscurity 
arises from each mass of pollen being re- 
ceived into a bag or cell, formed by a pe- 
culiar valvular apparatus tlvat encircles the 
organs of impregnation, and liears a great 
resemblance to stamens. The pollen how- 
ever is, in the above genera, not attached 
to these cells or valves, but to the 5 
glands, each of which is double, and all of 
them seated on that thick abrupt angular 
body which acts as a stigma*. Nor is 

* Mr. R. Brown believes the cells secrete the pollen, 
and project it on the stigma, as the pollen of some 
OrckidecB sticks to any part of the plant. If io, these 
plants m«st remain in Pentandria. 

2 H 
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it worth while to dispute w’hether this whole 
body be a stigma or not, with regardt to 
the question under consideration, for it is 
borne by the styles, above the germen, and 
itself bears the anthers* I humbly con- 
ceive, however, with I^innasns and Jacquin, 
that as part of it, at least, receives the 
pollen', stigma is full as good a mime for 
this hotly as Haller’s term doliiim, a tub ! 
Still less is it w orth while to controvert with 
Kfilreuter the propriety of the term pollen, 
because the substance in question i.s not 
actually a dry powder, any more than in 
the Orchis tribe, or in Mirahilis, lliot. 
Bof. t. 23. That term is technically used 
for the matter which renders the seeds fer- 
tile, incliMling its vehicle, whether the 
latter be capsular or glutinous, in short,, 
whatever the appearance or testure of the 
wliole may be. Another question remains, 
more immediately to our present purpose, 
wliether these jdaiits Irave 5 stamens or 10? 
Jacquin, who has w’ell illustrated several of 
them in bis Miscell. Aiistr. i’. 1. t. 1 — 4, 
andRottboll in a dissertation on the subject, 
contend for the latter. Rottboll wrote to 



OTMANDKTA. 


467 


Haller, that “ finding Linnaeus deaf to all 
that had been said, he sent him his treatise, 
to see whether he would persist in falsify- 
ing nature.” Thus sordid underlings fo- 
ment the animosities and flatter the failings 
of their superiors ! Linnaeus judiciously 
suspended his opinion, and, after all, proves 
to be most correct. The analogies of the 
Orchkhcc and Scitaminece very clearly de- 
cide that the 2 cells, or the double masses 
of naked pollen, can only be considered 
as one anther of 2 lobes. Even Periploca 
grcecOf though not gynandrous, confirms 
this. Each lobe of its anthers stands, as 
in many Scitaminece, on the outermost 
edge of the filament ; thus meeting that on 
the adjoining filament, and in appearance 
constituting with it a 2-lobed anther, as 
the lobe of the Scitaminece, where there is 
but one fdament, meets its corresponding 
lobe by embracing the style. 

6. Hexandria. Aristolochia, Engl. Bot. 
t. 398, a curious genus, of which there are 
many e.KOtic species, is the only example 

2 II 2 





of this, Pktia being removed to Mma- 
delphiaOctandria. 

\ 

7. Octandna. The ScopoUa of Linnaeus, 
which originally constituted this Order, 
proves to be a Daphne ; see Plant. Ic. ex 
Herb. Linn. t. 34. Cytinus however, Ca- 
mn. Ic. t. 171, a singular parasitical plant 
on the roots of Cistus in the south of Eu- 
rope, has properly been brought hither 
from the Order Dodecandria, of which it 
originally formed the only example. The 
observations ofDr. Sibthorp and Mr. Ferd» 
Bauer confirm those of other botanists, that 
the anthers are 8, not l6, and that they 
are truly inserted upon the style. 

8. Decandria is now abolished. Of the two 
genera which constituted it, Klemhovia be- 
longs to the Class Dodecandria, having 15 
stamens, see Cavan. Monadelph. t. 146 > 
and llelictcrea to Decandria Monogynia^ 

9. Dodecandria is likewise abolished, 

10. Polyandria is in a similar predicament, 
for I am not aware of any genus that can 
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be admitted into it. Xyhpia goes iidth 
the greatest propriety to its natural allies 
in Polyandi'ia Folygynia^ Annma, &c., 
its short stamens being inserted into the 
receptacle below the gcrmen. Grewia, 
as well as Schreber’s Microcos if a good 
genus, belong to Polyandria Monogynia, 
the organs of impregnation being merely 
elevated on a common stalk, like those of 
Passi flora and Ayenia. AmOrosinia, Arum, 
and Calla, are all justly removed by Schre- 
ber to Monoccia, though I tliink, for rea- 
sons hereafter given, they are more com- 
modiously and naturally placed in the Or- 
der Polyandria of that Class, than in the 
Order Monimdria. Tiracontium and Pa- 
thos, of the same natural family, having 
perfect or united flov/crs, the former with 
7 stamens to each, the latter with 4, are 
undoubtedly to be referred to their corre- 
sponding Classes, TJeptandria and Tetran- 
dria. Zostera, the only remaining genus 
of Gynandi'ia Polyandria in Linnaeus, I 
have long ago ventured to remove to Mo- 
nandria Monogynia ; see Engl. Bof. 
t. 467. 
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Class 31. Moiioecia. Stamens and Pistils 
in separate flowers, but both growing on 
the same individual plant. Orders 9 or 10. 

Several reformers of the Linniean system 
have also abolished this Class and the two 
following, by way of rendering that system 
more simple. Ten years’ additional ex- 
perience since the preface to the 7th vo- 
lume of Englinh Botany was written, have 
but confirmed my opinion on this subject. 
If any plants ought to be removed from 
these Classes, they must be such as have 
the structure of all the accessory parts of 
the flower exactly alike, (the essential 
parts, or stamens and pistils only, differ- 
ing,) in both barren and fertile flowers ; 
and especially .such as have in one flower 
perfect organs of one kind, accompanied 
by rudiments of the other kind, for the.se 
rudiments are liable occa.sionally to bcT 
come perfect. By this means dioecious 
species of a genus, as in Lychnis, Valeri- 
ana, Rumecc, Sic., would no longer be a 
reproach or inconvenience to the system. 
But, on the other hand, some difficulty 
■\vould occasionally arise to a student, in 
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'deciding whether there were any real dit- 
ference of structure betw'eeri these acces- 
sory parts or not, and it might puzzle an 
adept to determine tlie question. For in- 
stance, whether the nectary in Siilit, dif- 
ferent in the barren and fertile flowers of 
some species, should lead us to keep that 
genus in Dioccia, though in other species 
the nectary is precisely alike in both the 
kinds, and occasionally an abortive gernum 
occurs in the barren flowers, as stamens 
do, more rarely, in sotne fertile ones. 
Considering all this, 1 should refer Salix 
to Diandria Monugi/nia. 

With respect to those Monoecious or 
Dioecious genera whose barren flowers are 
decidedly unlike the fertile ones, the former 
being in a catkin, the latter not, as Cory- 
lus, QuercuSy See., I conceive nothing more 
pernicious or troublesome can be attempt- 
ed than to remove them to the Classes of 
united flowers. They meet with no allies 
there, but, on the contrary, form so na- 
tural an assemblage by. tberoselves, as to 
be unanimously kept separate by tlie au- 
thors of every natural system that has ap- 
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peared. But even if this were not the 
case, there is a most important reason for 
keeping them as they are, which regards 
the artificial system more particularly^ and 
of which its author was well aware ; they 
are of all plants most uncertain in the 
number of their stamens. Now this un- 
certainty is of little moment, when we 
have them primarily distinguished and set 
apart from other plants by their Monoe- 
cious or Dioecious character ; because the 
genera being few, and the Orders con- 
structed widely as to number of Stamens, 
we find little difficulty in determining any 
genus, which would be by no means the 
case if we had them confounded with the 
mass of the system. Even the species of 
the same genus, as well as individuals of 
each species, differ among themselves. 
How unwise and unscientific then is it, to 
take as a primary mark of discrimination, 
what nature has evidently made of less con- 
sequence here than in any other case ! It is 
somewhat like attempting a natural system, 
and founding its primary divisions on the 
artificial circumstance of number of stamens. 



MOIfOBCI4. 


*T* 

I proceed to give some illusttatione of 
the Orders in Monoecia. 

1 . Monandria. Zannichellidf Mill, Illusir^ 
t.n, and Aegopricon, Plant. Ic. ex Herb. 
Linn, t, 42, are genuine examples of this 
Class and Order, having a different struc- 
ture in the accessory parts of their barren 
and fertile flowers. Artocarpus, the ce- 
lebrated Bread-fruit, may likewise be 
esteemed so on account of a partial calyx 
in the barren flow'ers. The other amenta- 
ceous genera may most intelligibly perhaps 
be referred to the Order Foh/andria. 
Chara is now removed to the first Cla.ss in 
the System ; see Engl. Bot. i. 336. 

2. Diandria. Anguria can remain here only 
till the proposed reformation takes place, 
having no dift'erence of structure in its 
flowers. hemna, so imperfectly known 
when Linnaeus wrote, is now well under- 
stood, and, having frequently united 
flowers, belongs to the second Class ; see 
Engl. Bot. t. 926, 1095, 1233. 
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3. Triandria. The. great genus of Carex^ 
t. 1051, 928, 993 — 995, &c., and some 
other grassy plants, are found here. Typha, 
t. 1455 — 1457, is less clear in its struc- 
ture ; Sparganiim, t. 744, 745, 273, is 
sufficiently so. Tragio, Hernajidia and 
Vhyllanthus are properly placed in this 
Class and Order. 

4. Tetrandria. 468 ; the valua- 

ble genera Betula, t. 1508, and Buxus, 
t. 1341 ; also the Nettle Urtica, t. 1236’ ; 
are good examples of this. Morus the 
Mulberry, of the same natural order as 
the Nettle, has scarcely any diffierence of 
structure in the accessory organs of the 
flowers. This tree however is remarkable 
for being often inclined to become even 
dioecious in its constitution, one individual 
bearing most fruit when accompanied by 
another wdiose barren flowers are more ef- 
fective than its own. Empleurum, Exot. 
Jiot. t. 63, is one of those ambiguous ge- 
nera which are but imperfectly monoe» 
cious, 
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i5. Teyitandria. Xanthium, Ambrosia, JVie- 
phelium, Farthcnium, Im and Clibadiuti^ 
all partake, more or le«s accurately, of the 
nature of compound flowers, but their an- 
thers not being united, they could not be 
referred to the Class Syiigencsin ; particu- 
larly Xanthium and Nephclium, "whose 
fertile flowers have no resemblance to that 
Class. Amaranthiis, an extensive dung- 
hill genus in warm countries, analogous to 
our Chenopodium, follows next. Leea is 
the same with Aquilicia, and belongs tQ 
Pentmtdria Monogtpiia, the former name 
being retained for the sake of the highly 
meritorious botanist and cultivator whom 
it commemorates. The Gourd tribe, Cm- 
curbita, Cucumis, Bryonia, Engl. Bpf. 
t. 439» might be brought hither from the 
abolished Order Syngenesia, unless it 
should be thought better to consider then^ 
as polyadelphous, to which I am most in- 
clined, 

a. llexandria, Zizania, Tr. of Linn, Soc. 
V. 7- t. 13; and Phams, Brownes Ja^ 
tnaica, t. 38, both grasses, compose this 
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Order, to which Schreber has added Mpi- 
baterium and Pometia of Forster, as well 
as the splendid Guettarda^ Hort. MaL 
w. 4. t. 48. The latter varies from 6 to 9 
in the parts of the flower, and constitutes 
the Order Heptandria in Linnseus, accord- 
ing to his usual principle, of placing such 
irregular plants, as much as possible, in 
small Classes or Orders, that they might 
be the more easily found. 

7. Polpandria. Stamens more than 7- Cefa^ 
tophyllum, Engl. Bot. t. 947, 679 ; My- 
riophyllum, t. 83, 218 ; and the handsome 
Sagittaria, t. 84, stand here at present, 
but the accessory parts in their two kinds 
of flowers are alike. Begonia, Exot. Bot. 
1. 101, has the number of its petals, though 
various in several species, always suffi- 
ciently different in the barren and fertile 
flowers to fix it here. — ^The most indubita- 
ble plants of this Order are amentaceous, 
Quercus, Engl. Bot. t. 1342 ; Fagus, 
t.SSij; Corylus, t. 723; Carpinus, Ju- 
glans, Platanus, &c. — Arum, t. 1298, 
Calla and A mbrosinia, all brought hither 
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: ftoiii tlie 20th Class, seem to me perfectly 
intelligible as simple monoecious flowers, 
the barren one, with many stamens, being 
mpi^rior or interior with respect to the 
fertile, like the generality of monoecious 
as well as all compound flowers, and not 
inferior, or, as in every simple one, ex- 
terior. 

8. Monadelphia. The Fir, Pin us, so mag- 
nificently illustrated by Mr. Lambert, is 
very distinct in its two kinds of flowers. 
Each barren one consists of a naked tuft 
of monadelphous stamens, occompur.iod 
only by a few bracteas at the base. The 
fertile ones are catkins, with simiJar hmc- 
teas, each scale bearing on its upper side 
a pair of winged seeds, ami on its under a 
leaf-like style and acute stigma; as Jussieu 
first, rightly I believe, suggested, though 
some botanists have understood these parts 
otherwise. Acalyphu, Croton, JatropJia, 
Ricinus, aixl several others of the natural 
order of Euphorbice, acrid milky plants, 
form a conspicuous and legitimate part of 
Monoecia Monadelphia. Oinphalea is 
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justly associated with them by Schreber^ 
though placed by Linnaeus in tiie Order 
Triandria, and this alteration is the more 
fortunate, as one of its species is diandrous. 
Sterculia is best removed to the 1 1th Class, 
next to Klcinhovia. 

9» PoIyaJcIphia. If the system slrould be 
preserved in its present state, without re- 
gard to agreement or ditlerence in the ac*' 
cessory parts of the barren and fertile 
flowers, I conceive this Order might d>e 
established for the reception of the Gourd 
tribe, as already hinted under the olh Or- 
der. Their fllamcnts are united, in 3 sets, 
a character much more intelligible and 
constant than the casual and irregular con- 
nexion of their anthers, which led Linnaeus 
to reckon them syngenesious ; for they 
only afford an additional proof that union 
of anthers is, in simple flowers, neither a 
good natural nor artificial guide. If the 
monoecious and dioecious Glasses be re- 
formed according to the plan to which I 
have so often adverted, these plants should 
go to the Class Folyadelphia. 
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10. Gynandria is scarcely tenable, being pa- 
radoxical in its character, and tlie two 
Linnscan genera which compose it. An-- 
drachne and Agyneia, seem most p-roperly, 
even as the system stands at present, to 
belong to the 8th Order, to great part of 
which they are, moreover, naturally re- 
lated, 

Ci.ASS 22. lyioecia. Stamens and Pistils in 
separate flowers, situated on two sc[)arale 
plants. Orders 8. 

The forejToinfr remarks on the Orders of 
Monoecia apply also to those', of this Class. 
I shall therefore only briefly mention some 
genera properly illusirative of each Order, 
more particularly specifying such as re- 
quire to be placed elsewhere. 

1. Monandria. Brosimnm of Swartz, and 
Ascar'ma of Forster, seem, by tljeir de- 
scriptions, to be w’cll placed here. Panda- 
mis {Athrodactylis of Forster) is more 
doubtful, not having any partial calyx or 
corolla to divide the stamens into separate 
blossoms, so that the whole may be taken 
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either fur » polyandrous or a monadelphous 
flower, as well as for an assemblage of 
monandrous ones. Najas is a good and 
immutable example of this Order. Of 
Thnnherg^s Phelppaa I have not materials 
to form a judgment. 

2. Diandria. The wonderful ValimtriOy 
already described p. 335, is a decisive ex- 
ample of this. Cecropia also seems un- 
exceptionable. Of Saliaiy see Engl. Bot. 
V. 20 and 21, &c., I have already spoken, 
p. 47 1 . The scales of its barren and fertile 
catkins are alike ; its nectaries various. 

3 . Triandria. Elegia and Restio, hard 
rUshy plants chiefly of the Cape of Good 
Hope and New Holland, appear to be 
without any difference in the accessory 
parts of their flowers, which is certainly the 
case with Empetrumy Engl. Bot. t. 526‘, 
Ruscus, t. 560, brought hither from Dioe- 
cia Spngenesia, Osyrisy Excacaria and 
Maba Caturus only seeming differently 
constructed in this particular ; but I have 
not been able to examine the three last. 



5. Pentandria. Humulus, t. 427* is almost 
the only certain instance here. SpinaciOf 
Acnida and Cannabis would be unexcep- 
tionable, but they are less absolutely dioe- 
cious, being sometimes monoecious; see 
p. 331. The rest of the Order is at best 
doubtful; nor can the pretended amentum 
of the barren-flowered Pistacia entitle it 
to a permanent place in this Class, for its 
fructification is truly a ^uiicle. Clutia, 
more properly CluyHat may possibly re- 
main here. It has no business int the Or- 
der Gynandria. 


6. Mexandria. No diffiazraca aS stroctisRs is 

2 I 
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discernible between the barren and fertile 
flowers of any genus in this Order; witness 
Tamm, t. 9b though something to the 
contrary is mentioned in the Genera Plan- 
tarnni of Linniees. 

7- Pohjandria. Under this Order I would 
certainly comprehend all dioecious plants 
that have from 8 to any greater number oi 
•stamens, according to the example set by 
Linna.'us himself in the last Class. The 
genem are exceedingly variable in this rc;- 
spect ; and if all those the accessory parts 
of whose flowers are uniform were taken 
away, the remainder would be so few, that 
it is hard to .say whether any would re- 
main at all. Instances of the Order as it 
now stands are Poptilm, t. l6T8, l6l9; 
Hj/drochtirh, t. 8t)8 ; MercurioUs, t. 55[). 
The fertile flowers of the latter have, in some 
cases, a nectary o-r corolla of two slender 
loaves, npt found in tl>e barren ones, which 

- ‘inay entitle it to a permanent place hen'. 
Carica w ill also probably remain, lilio- 
(liola can scarcely be kept distinct from 
-Seiiunh.'’ and Ailanthus, having 
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often united flowers, are best in the lOtli 
Class, as Euclea in the ilth. I find no 
genera truly icosandrous here, though 
Schreber esteems Flacourtia and Hedy- 
curya to be so. 

8. Monadelphia. Taxus, t. 746, and per- 
haps Juniper us, f. 1100, also the exotic 
Ephedr/i, are legitimate examples of this 
Ord('r. Spurious ones are Nepenthes, 
Myristica the Nutmeg, and Schrelxir’s 
Xanthe, all placed by him in the now 
abolished Order Syngenesiu, and which 
can only take shelter here while the Class 
remains as it is, for tliey have no difference 
of structure in the accessory parts of their 
flowers. 

Class 23. Folygamia. Stamens and Pistils 
separate in some flowers, united in others, 
either on the same plant or on two or three 
distinct onces ; such difference in the es- 
sential organs being moreover accompanied 
with a diversity in the accessory parts of 
tlie flowers. Orders 3. 

2 i2 
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1. Monoecia* United flowers accompanied 
with barren or. fertile, or both, all on one 
plant, j^tripkx, Engl. Bot. t. 26l, 232, 
&c., is an instance of this, having the bar- 
ren flowers of 5 regular spreading seg- 
ments, the united ones of 2 compressed 
valves, which, becoming greatly enlarged, 
protect the seed. In several species how- 
ever the flowers are none of them united, 
each having only stamens or only pistils. 
Throughout the rest of the Order, as it 
stands m Linnaeus and Schreber, I can 
find no genus that has the requisite charac- 
ter. Some of the grasses indeed have awns 
to one kind of flower only, but that part is 
too uncertain to establish a character upon ; 
and this family is so natural in itself, and 
so liable to variations in the perfecting of 
its flowers or florets, that there can be. no 
doubt of the propriety of classing its genera 

- simply by the number of their stamens and 
styles, which are very constant. 

"i. Dioecia , . . Tl»e different flowers on tw o 
different plants. I can scarcely find a cer- 
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tain instance of this, except HippophaCt 
already mentioned under Monoecia Te- 
trandria. 

3. Trioecia. Of the only two genera which 
have ever been placed here, Ceratonia, 
Cavav. Ic. t. 113, belongs to Pentandria 
Monogynia. Ficus is so celebrated for the 
diversity of its flowers, as connected w’ith 
the history of vegetable impregnation, see 
p. 336, that w e are glad to take advantage 
of a trifling difference in the calyx of the 
two florets, (the barren one being mostfre- 
(juently three-cleft, the fertile five-cleft,) 
to keep it here. 

All things being considered, this Class 
may be thought scarcely worth retaining. 
Yet as we know two or three genera entitled 
to a place in it, upon principles which the 
analogy of the two preceding Classes shows 
to be sound, we cannot tell but others may 
exist in the unexplored parts of the globe. 
For this reason, and for the uniformity of 
the system, I would venture lo preserve it. 
If the 2 1st and 22d Classes should hereafter 
be reformed by some judicious, and experi- 



469 


CRYWOGAMU. 


enced hand, according to the principle I 
have suggested, of retaining in them sucii 
genera only as have a permanent ditlerence 
in the accessory as well as the essential 
parts of their flowers, their l)ulk being by 
such a re’formation much diminished, it 
might be advisable to reduce them to one 
Class, in which the slender remains of Poly- 
gamia might commodiously be included, 
and the title of such a Class should be Di- 
c/inia, expressing the two distinct seats or 
stations of the organs of fructification. 

Class 24. ’Cryptogamia. Stamens and Pis- 
tils either not well ascertained, or not to 
be numbered with any certainty. Orders 5. 

1 . Filicex. Ferns. The parts of their flowers 
are almost entirely unknown. The fructi- 
fication, taken collectively, and proved to 
be such by the production of prolific seeds, 
grows either on the back, summit, or near 
the base of the frond. Some are called 
an7ntI(if(C, annulated, their capsules being 
bound with an elastic transverse rinir: 
others thecativ, or more properly exannu- 
latee^ from the want of such an appendage, 
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of which some of the latter have neverthe- 
less a spurious vestige. All tiie former, 
and some of the latter, are dorsiferous, 
bearing fruit on the back of the fj-ond, and 
of these the fructification is cither naked, 
or else co\ ered with a membranous invo- 
lucnnn. The genera are distinguished 
by Linnaeus according to the shape and 
situation of the spots, or assemblages of 
capsules, besides which I have first found 
it necessary to take into consideration the 
absence or presence of the involucrum, and 
especially the direction in which it bursts. 
See Tracts relating to Nat. Hist. 215, i. 1. 

Fohjpodiian, Engl. Hof. f. 1149? has 
no involucrum ; .Aspidium, t. 1458 — 1461, 
has a single, and t. 1150, 

a double one. Osmunda, t. 209, has been 
i-emarked by Professor Swartz to lune a 
spurious ring. It is one of those ferns the 
lobes of whose frond are metamorphosed, 
as it were, into spikes of capsules. Boirp- 
chium of Swartz, more distinctly spiked, 
and having no vestige of a ring, is sepa- 
rated by him from Osmutida. Sec one spe- 
cies of it in Engl. Bot. t. 318. Ophioglus- 



4tS 


cxTtrmjiKtu. 


suMi t. 108, and Equisetum^ t, 915, 929, 
are other examples of spiked ferns. Each 
.seed of the latter is embraced by 4 fila- 
ments, judged by Hedwig to be the sta- 
mens. Supposed ferns with radical fructi- 
fications are Filularia^ t. 521, and IsoeteSf 
t. 1084; but the former might possibly be 
referred to Monoecia Polyandria^ and the 
latter to Monoecia Monandria, as the 
system at present stands. Lycopodium, 
t. 224, 1148, &c., is a tern, at least in 
my opinion, with axillary fructification, 

2. Musci. Mosses. These are really herbs^ 
with distinct leaves and frequently as di- 
stinct a stem. Their conical membranous 
corolla is called a calyptra,/. 151, or veil, its 
summit being the stigma. This veil clothes 
the capsule, which, before the seed ripens, 
is elevated on ^ fruitrstalk. The capsule is 
of one cell and one valve, opening by a ver- 
tical lid, j^. 213-|'. Seeds very numerous and 
minute. Xhp barren fiowers of mosses 

• Hedwig’fi term musci fremdost is incorrect. 

•J- This part in Pkascum only does not separate fronti 

the capsule. 
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tonsist of an indefinite number of nearly 
cylindrical, almost sessile anthers, /i 19O ; 
the fertile flowers of one, rarely more, per- 
fect pistils, accompanied by several barren 
pistils, y. 192. Both stamens and pistils are 
intermixed with numerous succulent jointed 
threads, I9I5 which perhaps answ^er the 
purpose of a calyx or corolla, as far as pro- 
tection is concerned. Some lew species of 
moss iiave tlie stamens and pistils associated 
in the same flower, but they are generally 
separate, llypniim, 1424, 

1425, has a scaly sheath, or ptrichcEtitm, 
f. 150, at the base of its fruit-stalk, com- 
posed of leaves very different from the 
foliage of the plant. This is considered as 
a sort of caly.x, see p. 251, and as such is 
allowed to enter into the generic charac- 
ter ; but there is some reason to esteem it 
rather of the nature of bracteas. The 
capsule of Splaclimim, Engl. Bof. t, 144, 
&c., stands on a peculiar fleshy base, called 
fpophysis, f. 189 

Micheli in his Genera Vlajiiarum., pub- 
lished in 17ii9j IuIj. 59> has well repre- 
sented the parts above described, though 
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he mistook their use, being quite ignorant 
of the fecundation of plants. Dillenius 
took the one flower precisely for the other, 
and yet absurdly called capsula what he 
believed to be anlhera. Linnajus, who 
had previously formed just ideas on the 
subject, as appears from his manuscript 
Tour to Lapland, too implicitly submitted 
his own judgment to that of Dillenius, and 
adopted his hypothesis, at the same time 
correcting, as he thought, his phraseology. 
Hence the whole glare of the blunder ol' 
Dillenius has fallen on Linnams ; for while 
we read in the Linmcan definitions of 
mosses every where the word anlhera, and 
in those of Dillenius, usually accompany- 
ing them, capsula; few persons, who have 
lately been instructed by Hedwig that the 
part in question is really a capsule, take 
the trouble to recollect that Dillenius so 
grossly misused that worth Various ideas 
have been started on this subject by Haller, 
Necker, and others,which coultl only claim 
attention while it remained in great ob- 
scurity. The excellent Hedwig has entirely 
the mecit of an original discoverer in this 
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branch of physiology- He examined all that 
had been done before his time, detected 
the truth, raised mosses from seed, lyS — 
196 , and established tlieir characters on the 
principles we have already explained. 

TheLinmean genera of Mosses are chiefl y 
founded on the situation of the capsul(% 
whether lateral or terminal, witii some other 
circumstances. They are too few, and not 
.strictly natural. Hedwig first brought into 
notice the structure of tlie fringe, perhto- 
miian, which in most mosses borde rs the 
orifice of the capsule. This is either simple, 
f. ISf) h, or double, /. 2 l;3, and con- 
sists either of separate teeth, or ofa plaited 
and jagged membrane. The external fringi* 
is mostly of the former kind, the inner, 
mIumi yu'csent, of the latter. riic nuinlicr 
of teeth, remarkably constant in each g< - 
nus and sjiecies, is either 4, 8, 16, 3‘2 or 
64. On these therefore Hedwig and liis 
followers have placed great dependence, 
only perhaps going into too great refine- 
ments relative to the internal fringe, which 
is more difficult to examimy and less cer- 
tain, than tile outer. Their great error 
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has been laying down certain principles as 
absolute in forming genera, without ob- 
serving whether all sucli genera were na- 
tural. Such mistakes are very excusable 
in persons not conversant with botany on 
a general scale, and whose minute and in- 
defatigable attention to the detail of their 
subject, more than coilipensates the want 
of what is easily supplied by more experi- 
enced systematics. Thus Barbula of Hed- 
wig is separated from Toriuia, Engl, Bot. 
t. 1663, and Fissidens from Dkranum, 
i. 1273, 1273, on account of a difference 
of form or situation in the barren floweils, 
which is evidently of no moment, and 
merely divides genera that ought to be 
united. The same may be said of genera 
founded on the union of the stamens and 
pistils in one flower. On this subject I 
have been. more diffuse in a paper on 
Mnimn, in 7 V. of Linn. Soc, v. 7 . 254 , 
to which I beg leave to refer those who 
are desirous to study it further. Various 
and abundant specimens of this tribe of 
plants, showing the various structure of 
(he fringe, lid and other parts, may be 
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seen in the latter volumes of English 
Botany more especially. 

Mosses are found in the hottest and 
coldest climates. They are extremely 
tenacious of life, and, after being long 
dried, easily recover their health and vi- 
gour by moisture. Their beautiful struc- 
ture cannot be too much admired. Their 
species are numerous, and in some cases 
difficult to determine^ particularly in the 
genera Tortula and Orthotrkhum ; nor is 
the generic character of the latter so easy 
or certain as most others. Schreber, Dick- 
son, Swartz, Bridel, Weber, Mohr and 
Turner are great names in this department 
of Botany, besides those of whom we have 
already spoken. 

3. Hepatica. Liverworts. Of these the herb- 
age is commonly frondose, the fructification 
originating from what is at the same time 
both leaf and stem. This character, how- 
ever, proves less absolute than one founded 
on their capsules, which differ essentially 
from those of the preceding Order in hav- 
ing nothing like a lid or operculum. The 
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corolla or veil of some of the genera is like 
tliat of Mosses, .but usually bursts at the 
top. The barren flowers are unlike the 
organized staruens of the lastr-mcntioned 
plants, bemg either undefined powdery 
heads, a.s Jungerma7mia, see Hedwig’s 
Theoria, t. 1.5, or of .some peculiar con- 
formation, as in Marchuniia^ Engl. Bot. 
t. 210, where they ate imbedded in a disk 
like the seeds of L'cliens, in a manner so 
contrary to all analogy, that botanists can 
scarcely agree which are the barren and 
W'liich the fertile Howers of this genus. The 
four-valved capsule ol' Jan gcrnumriia, with 
the veil burstinH; at its sumniit to let ihe 
fruit-stalk pass, may be seen in Engl. Bot. 
t. 185, J86’, Mhich are both fromlose spe- 
cies, like J. cpipht/llii, f. 771, whose calyx 
as well as corolla art^ evident; and f. 605— 
608, which ha\ e apparently distinct leaves, 
like Mosses. Anthoceros., t, 1537, 1538, 
is a curious genii.s of the Hepaticev. 
Linnanis comprehended this Oixler und< r 
the following one, to which it is, most 
assuredly, far less akin than to the fore- 
going. 
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4. Algte. Flags. In this Order the herbage 
is frondose, sometimes a mere crust, some- 
times of a leathery or gelatinous texttire. 
The seeds are imbedded, either in the frond 
itself, or in some peculiar receptacle. The 
barren flowers are but imperfectly known. 
He re w'e find that great natural Order, 
comprehended by Linnanis under one ge- 
nus by the name of Lichen, the fructifica- 
tion of which, for the most part, consists of 
a smooth round disk, f. 198, flat, convex, 
or concave, with or without an adventitious 
border, in the substance of w'hich disk the 
seeds are lodged. In some others they 
are placed in powdery warts, or in fibrous 
receptacles. The barren flowers are sup- 
posed to be pow'dery also,/'. 1 97 , very much 
like those of Jungermannia. See Engl. 
Bot. t. 126, and various other parts of that 
work, where a great number of species ara 
figured. The whole tribe has been much 
investigated, and attempted to be divided 
into natural genera founded on habit, by 
Dr. Hoffmann of Goettingen, whose figures 
are perfect in their kind. But a more 
complete scheme for reducing this family 
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to systeimtic order has been recently 
made known to the world by Dr. Acharius, 
a learned Swede, who in his ProdromuSf 
and Methodm Lichenum, has divided it 
into genera founded on the receptacle of 
the seeds alone. Hence those genera, 
though more technical, are less natural 
than Hoffmann’s ; but they will, most likely^ 
prove the fountlation of all that can in fu* 
ture be done on the subject, and the works 
of Acharius form a new cera in cryptogamic 
botany. It is only perhaps to be regretted 
that he has been somewhat too prodigal of 
new terms, which when not wanted are 
always a burthen to science, and rather 
obscure than illustrate it. Thus Hedwig 
used the t('rm sporangium for a seed-ves- 
fel, pericnrpiion, in which the learner 
would seek in vain for any distinction, or 
new idea. A student might very justly 
complain if, in a science necessarily so 
ovcvburthened whth words, lie were re- 
quired to call the same part by a different 
name in every different family. I would 
gladly therefore retain the word from in 
preference to the ihallus of Acharius, rcr 





teptaculum for his apothecium^ pedicellus 
for his bamllum or podetium^ and semina 
for his spora, because I see no improre- 
ment in the change. When this or any 
other writer strikes out new ideas, and 
discriminates parts hitherto mistaken or 
unknown, we thankfully receive from him 
new terms to express his discoveries. Thus 
the ci/phella of Acharius is a peculiar sort 
of pit or pore on the under side of the frond 
in that section of Lichens called S/icta, see 
Engl. Bot. t. 1103, 1104; his lirellcB are 
the black letter-like receptacles of the ge- 
nus Opegrapha, 1 . 1753 — 1756 ; his trica; 
the analogous parts, resembling a coiled 
horse-hair, in Gprophora, the \) mhilicarid 
of Hoffmann, t. 52‘2. These terms are 
necessary and instructive, and are chosen 
with that accuracy and taste for which 
Dr. Acharius is conspicuous. 

The aquatic or submersed A Iga form a 
distinct and peculiar tribe. Some of these 
abound in fresh water, others in the sea, 
whence the latter are commonly denomi- 
nated sea-weeds. The chief genera are 
Ulvoy 419> 420, 1276 , well defined by 
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its seeds being dispersed under the cuticle 
throughout the membranous or gelatinous 
substance of the frond ; Fucus, t. 1066 — 
1069, &c., whose seeds are collected to- 
gether in tubercles or swellings, of various 
forms and sizes ; and Conferva, of which 
the 24th and 25th volumes of lingl. Hot., 
more especially, show various specimens. 
This last genus is commonly known by its 
capillar}^ and, for the most part, jointed 
frond. The seeds of some species are 
lodged in external capsules or tubercles ; 
of others in the joints of the frond ; and 
hence the ingenious Dr. Roth has formed 
a genus of the former, called Ceramiwn. 
His Rivularia, Engl. Hot. 1 . 1797—1799, 
is perhaps more satisfactorily separated 
from Conferva, as we trust is Vaucheria, 
f. 1765, 1766, a fresh-water genus named 
after Jl/. Vauclier of Geneva, who has j>ub- 
lished an elaborate and faithful microsco- 
pical w ork on Fresh- water Confervas. The 
submersed Algce in general are merely 
fixed by the roots, their nourishment be- 
ing imbibed by their surface. Many of 
them float without being attached to any 
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thing. The genus Fiicus has received 
more botanical attention than the rest of 
this tribe, and the works of Ginelin, Esper, 
Stackhouse and Velley have ascertained 
many species, wliich the labours of Dr. 
Goodenough, Mr. Woodward and Mr. 
Turner have reduced to systematic order. 
Still a more perfect combination of tin; 
.skill of the painter and the botanist is to 
be desired, relative to the genus in question, 
and this is about to be supplied by the 
llistoria Facorum of the writer last men- 
tioned, and his friend Mr. W. .1. Hooker. 

. Fungi. Mushrooms. These cannot pro- 
perly be said to have any herbage. Their 
.substance is fleshy, generally of quick 
grow'th and .short duration, diifering in 
lirmness, from a watery pul}) to a leathery 
or even woody texture. By some na- 
turalists they have been thought of an 
animal nature, chiefly because of their 
foetid scent in decay, and because little 
white bodies like eggs are found in them 
at that period. But these are truly the 
eggs of flies, laid there by the parent in-* 

2 K 2 
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sect, and destined to produce a brood of 
maggots, to feed on tiie decaying 
as on a dead carcase. Ellis’s beautiful 
discoveries, relative to corals and their in- 
habiting polypes, led to the strange ana- 
logical hypothesis that these insects formed 
the fungus, which Munchausen and others 
have asserted. Some have thought /hngi 
were composed of the sap of corrupted 
wood, transmuted into a new sort of being, 
an idea as unphilosophical as the former, 
and unsupported by any semblance of 
truth. 

Dryander, Schajflbr and Hcdwig have, 
on much better grounds, asserted their 
vegetable nature, detected their seeds, and 
in many cases explained their parts of 
fructification. In fact, they propagate 
their species as regularly as any other or- 
ganized beings, though, like others, sub- 
ject to varieties. Their seqoestered and 
obscure habitations, their short duration, 
their mutability of form and substance, 
render them indeed more difficult of in- 
vestigation than common plants, but there 
is no reason to suppose them less perfect. 
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or less accurately defined. Splendid and 
accurate works, illustrative of this Order, 
have been given to the world by Schaeffer, 
Bulliard and Sowerby, whicli are the more 
useful as the generality of fungi cannot 
w'ell be preserved. The most distinguished 
writer upon them, indeed the only good 
systematic one, is Persoon, w ho has more- 
over supplied us with some exquisite figures. 
His Si/fwp.sis Mtihodica Fungoruyn helps 
us to the following arrangement. 

1. Angiocarpi, such as bear seeds in- 
ternally. These are either hard, like 
Spfuiria, Sowerb. Fung. t. 159, lf>0; or 
membranous, tough and leathery, like 
Fpcoperdon, t. 351, 332 ; Cyathus (Ni- 
dularia) t. 28, 29; or Batarrea {Lyco- 
j>erd<)ii) t. . 390 . 

2. Qymnocarpi, such as bear seeds im- 
bedded in an appropriate, dilated, exposed 
membrane, denominated hymeniutn, like 
‘ Ihdi'clla, t. 39 , in whicli that part is 

smooth and even ; Bolefus-, t. 3-4,87, 134, 
in which it is porous ; and the vast genus 
Agaricm, t. 1,2, &c., in w hich it consists 
of parallel plates called lanttlhe, or gills. 
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Persoon has been commendably sparing 
of new terms. Besides hyrnenium above 
explained, be has scarcely introduced any 
other than pevidifim, for the round mem- 
branous dry case of the seeds in some of 
the 1st section. The term pileus, a hat, 
is used by all authors for the head of those 
fungi that compose the 2d section. 

Appendix. Palma. The natural order 
of Palms was so little understood when Lin- 
najus formed his systematical arrangement of 
plants, and so few of their flowers had been 
scientifically examined, that he was under 
the necessity of leaving this order as an ap- 
pendix to his system, till it could be better 
investigated. To its peculiar habit and phy- 
siology we have adverted in several of the 
foregoing pages, seep. 57 — 59, 62, 133, &c. 

Late observations show Palms to have for 
the most part 6 stamens, rarely 3 or 9) with 
3 or 6 petals, and 1 or 3 styles ; which last 
are sometimes in the same flower with the 
stamens, sometimes in a separate one, but 
both flowers always agree in general strucr 
|:ure. Their fruit is generally a drupa. They 
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are akin to the liliaceous tribe, and Linnteus 
happily terms them the princes of the vege- 
table kingdbm. His most numerous remarks 
concerning them occur in his Prakctiones 
in Ordincs Natiirales Phintarum^ published 
by Professor Giseke at Hamburgh in 179"> 
from private lectures and conversations of Lin- 
naeus. This work how'evcr is necessarily full of 
errors and mistakes, not only from its mode 
of compilation and the intricacy of the sub- 
ject, but because Linnaeus had only partially 
studied certain parts of that subject, and was 
undecided in his sentiments upon those parts. 
It was a singular instance of indulgent libe- 
rality in him to allow iiis disciples laibricius 
and Giseke to make notes, for their own use, 
of what he considered himself as scarcely 
competent to lay in a finished form before 
the public. We are ol^liged to the editor 
for preserving these valuable though crude 
materials, and he has shown ability in di- 
gesting and elucidating them. I should 
scarcely, for my own part, have thought it 
right to furnish still more crude and imper- 
fect guesses and opinions, from manuscripts 
which their illustrious author had purposely. 
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as it appears, withheld from his auditors, lest 
he should lead them into error. This will 
explain a note in Professor Giseke’s preface, 
p, 19j which however was printed before his 
request came to my knowledge ; for two very 
intelligent friends, through whom it was meant 
to be conveyed, judged it unreasonable to be 
made, as well as improper to be complied 
with, and therefore suppressed the message. 


I have otily to add a few practical remarkh 
on the preparation and us('. of an IJerbarivm 
or Hortiis Siccus. The advantages of pre- 
serving specimens of plants, as far as it can 
be done, for examination at all times and 
seasons, is abundantly obvious. Notwith- 
standing the multitude of books filled with 
descriptions and figures of plants, and how- 
ever ample or perfect such may be, the}' can 
teach Jio more than their authors observ'ed ; 
but when w e have the works of Nature before 
us, we can investigate them for ourselves, 
pursuing any train of inquiry to its utmost 
extent, nor are we liable to be misled by the 
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errors or misconceptions of others. A good 
practical botanist must be educated among 
the wild scenes of nature, while a finished 
theoretical one requires the additional assist- 
ance of gardens and books, to which must 
be superadded the 1‘requcnt use of a good 
herbarium. When plants are well dried, the 
original forms and positions of even their mi- 
nutest parts, tliough not tiieir colours, may 
at any time be restored by immersion in hot 
water. By this means the productions of the 
most distant and various countries, such as 
no garden could possibly supply, are brouglit 
together at once under our lyes, at any sea- 
son of the year. If these be assisttrd with 
drawings and descriptions, nothing less than 
an actual survey of the whole vegetable world, 
in a state of nature, could excell such a 
store of information. 

Some persons recommend the preservation 
of specimens in weak spirits ofwiru', and this 
mode is by far the most eligible for such as 
are very juicy. But it totally ilestroys their 
colours, and often renders their parts less fit 
for examination than the above-mentioned 
mode. It is besides incommodious for frc- 
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quent study, and a very expensive and bulky 
way of making an herbarium. 

The greater part of plants dry with facility 
between the leaves of books, or other paper, 
the smoother the better. If there be plenty 
of paper, they often dry best without shift- 
ing ; but if the specimens are crowded, they 
must be taken out frequently, and the paper 
dried before they are replaced. The great 
point to be attended -to is- that the process 
should meet with no check. Several vegeta- 
bles are so tenacious of their vital principle, 
that they will grow between papers, the con- 
sequence of which is a destruction of their 
proper habit and colours. It is necessary to 
destroy the life of such, either by immersion 
in boiling water, or by the application of a 
hot iron, such as is used for linen, after which 
they are easily dried. I cannot however ap- 
prove of the practice of applying such an iron, 
as some persons do, with great labour and 
perseverance, till the plants are quite dry, 
and all their parts incorporated into a smooth 
flat mass. This renders them unfit for sub- 
sequent examination, and destroys their na- 
tural habit, the most important thing to be 
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preserved. Even in spreading plants between 
papers, we should refrain t^m that precise 
and artificial disposition of their brandies, 
leaves, and other parts, which takes away 
from their natural aspect, except for the pur- 
pose of displaying the internal parts of some 
one or two of their flowers, for ready ob- 
servation. 

After all we can do, plants dry very vari- 
ously. The blue colours of their flowers ge- 
neral’ \- fade, nor are reds always permanent. 
Yellows arc much more so, but very few 
w lute flowers retain their natural aspect. The 
Snowdroyi and V avnassia , if well dried, con- 
tinue white. Some greens are much more 
permanent than others ; for there are some 
natural families whose leaves as well as flowers 
turn almost black by drying, as AI dampy- 
runiy Barisia, and their allies, several Wil- 
lows, and most of the Orchidea’. The Heaths 
and Firs in general cast off their leaves be- 
tween papers, which appears to be an effort 
pf the living principle, for it is prevented by 
immersion of the fresh specimen in boil- 
ing w'ater. Nandlnn domcstica, a .Japanese 
^hrub, lately introduced among us by Lady 
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A. Hume and Mr. Exans of Stepney, is very re- 
markable in this respect. Every leaflet of its 
very compoun<l leaves separates from its stalk 
in drying, and even those stalks all tall to 
pieces at their joints. 

Drieti specimens are best preserved by be- 
ing fastened, v/ith weak carpenter’s glue, to 
paper, so that tliey inav be turned over 
without damage. Thick an<! heavy stali;s re- 
quire the atlditional support of a tew trans- 
verse strips of paper, to bind them more 
firmly down. A half sheet, of a convenient 
folio size, sliould bo allottc.'d to each species, 
tind all the species of a genus may be jiluccd 
in one or more whole sheets. On the latter 
the name of the genus should externally be 
written, while the name of every species, 
with its place of growth, time of gathering, 
the linder’s name, or any’ other concise piece 
of information, may be inscribed on its ap- 
propriate paper. This is the plan of the Lin- 
hiean Herbarium, in which erery species, 
which its original possessor had before him 
when he xvrote his great work the Species 
Plantarum, is numbered both in pencil and 
in ink, as well as named, the former kind of 
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numbers having been temporaiy till the book 
to which they refer was printed, after which 
they were confirmed with a pen, and a copy 
of the book, now also in my hands, wais 
marked in reference to them. Here there- 
fore we do not depend on the opinion merely, 
even of Linnaeus, lor we have always before 
our eves the very object which was under his 
inspection. We hu\e similar indications of 
the plants described in his subsequent works^ 
the herbarium being most defective in those 
of his '2d Manfixsa, his least accurate pub- 
lication. We often find remarks there, made 
from specimens acquired after the Species 
Flanturum was published. The.se the her- 
barium occasionally si lows to be of a dilierent 
species from the original oni’, and it thus 
enables us to correct such errors. 

The specimens thus pasted, are conveni- 
ently kept in lockers, or on the .shelves of a 
projier cabinet. Linnaius in the riti/mophin 
Botiinica exhibits a figure of one, di\ided 
into appropriate spaces for each class, which 
he supjio.sed would hold his whole collection. 
But he lived to fill two more of equal size, 
and his herbarium has been perhaps tloubled 
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since his death by the acquisitions of his son 
and of its present possessor. 

One great and mortifying impediment to 
the perfect preservation of an herbarium 
arises from the attacks of insects. A little 
beetle called Ptinus Pur is, more especially, 
the pest of collectors, laying its eggs in the 
germens or receptacles of flowers, and others 
of the more solid parts, which are speedily 
devoured by the maggots when hatched, 
and by their devastations paper and plants 
are alike involved in ruin. The most bitter 
and acrid tribes, as Euphorbia, Gentiana, 
Prunus, the Syngenesious class, and espe- 
cially Willows, are preferred by these ver- 
min. The last-mentioned family can scarcely 
be thoroughly dried before it is devoured. 
Ferns are scarcely ever attacked, and grasses 
but seldom.— To remedy this inconvenience 
I have found a solution of corrosive sublimate 
of mercury in rectified spirits of wine, about 
two drams to a pint, with a little camphor, 
perfectly efficacious. It is easily applied with 
a camel-hair pencil when the specimens are 
perfectly dry, not before; and if they are 
not too tender, it is best done before they 
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are pasted, as the spirit extracts a yellow dye 
from many [dants, and stains the paper. A 
few drops of this solution should be mixed 
with the glue used for pasting. This appli- 
cation not only destroys or keeps off all ver- 
min, but it greatly revives the colours of 
most plants, giving thi; collection a most 
pleasing air of freshness and neatness. After 
several years^'^xperience, I can find no in- 
convenience from it whatex er, nor do I see 
that any dried plants can long be preserved 
without it. 

The herbarium is best kept in a dry room 
without a constant lire. Liniueus had a stone 
building for his museum, remote from his 
dwelling-house, into which, I have been told, 
neither tire nor candlt; was ever admitted, 
yet nothing can be more tree than his collec- 
tion from the injuries of dampness, or other 
causes of decay. 
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Tab. 1. fig. 1. Anatomy ot* wood, after 
Mirbel. Seep. 14. 2. Embryo of P/- 

nus Cembra, shown in a section of the 
seed, tlien separate, and magnilied, from 
Mr. Lambert’s work. See p. 98, 287 — 
289- f. 8. Seedling plant of the Dom- 
heya, or Norfolk Island Pine, with its 4 co- 
tyledons, and young leafy branches, of the 
natural size,p. 98. f. 4. A garden bean, 
Vicia Faba, laid open, showing its 2 co- 
tyledons, p. 96 ; f the radicle, or young 
root, p. 94 : g the germ or corculum, p. 96 . 
Above is a bean which has made some pro- 
gress in vegetation, showing the descend- 
ing root, the ascending plumula, p. 97> 
and the skin of the seed bursting irregu- 
larly, p. 295 . 

Tab. 2. Roots. f. 5. Fibrous, in Grass, 
p. 105 . f. 6. Creeping, Mint, p. 106. 
f. 7. Spindle-shaped, Radish, accompanied 
by its cotyledons and young leaves, p. 107- 
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^f, 8. Abrupt, Scabiosa succisa : f. 9- Tu- 
berous, Potatoe, p. 108. 10. Oval 

knobs ol' some Orcliidece : 11- Palmate 

ones of otliers : f. 12. Several pairs 

of knobs in Satyrium alhidum : p. 109. 
f. 13. Solid Bulb m Crocus ; 14. Tuni- 

cate Bulb in Allium : f. 15. Scaly one in 
JJlium : p. 111. f. 10'. Granulated Root 
Saxifraga grauulata, p. 113. 

Taij. 3. Stems and Buds. 17* Forked 
Stein, in Cblora pe7'foliuta, p. 11?. f- 18. 
Scaly, inOrohcniclie : f. 19 . lludicans, or 
Clinging, in Ivy, p. 118. f. 20. Twining 
from left to right, in Loiiiccra f.‘2l: 
from right to left, in Cuuvolvulust p. 119. 
f. 22. Sai-jiicuiuirif a Runner, in the 
Strawberry, p. 120. f. 23. Caulis t/e- 
icrminat^ rumosus, a.s in the Azalea fa- 
mily, p. 122. f. 24. Three pair of Buds, 
in Lotikcra cicrulca, p. 135. f. 25. Bud 
of the Horse Chesnut, p. 137. 

T A B . 4. Leaves. /’. 26. T u fted Leaves, p. 1 46. 
f. 27 . Imbricated ; f. 28. Decussated : J', 29. 
Tw'o- ranked, Yew: f. 30. Unilateral, p. 147. 
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f. 3! . Peltate, Nasturtium, p. 149. f> 32, 
Clasping the stem, p. 150. f. 33. Perfo- 
liate: f. 34. Sheathing: f. 35. Equitant: 
f. 36. Deenrrent, p. 1,51, and spinous, 
p. 162. f. 37- Flower-bearing, Rmeu» 
aculeaius, p. 151. 

Tab. .5. f. .38. Orbicular, Iledp.^arum stt/ra~ 
(yjbiitim, p. 15.3. /. 39- Pound ish, Ppmla: 
f. 40. Ovate: f. 41. Obovate: f. 42. El- 
liptical or oval ; yi 43. Spatulate, p. 154, 
K 44. We(Ig(>sha{x'!(i : f. 45. Lanceolate : 
f. 4(). Linear : f. 4'7. Needle-shaped : 

f, 48. 44iangalar, p. 1.5.>, /’. 4-9. Quadran- 

gular, (also ulu'upt, p. 1.!)9)5 Tulip-tree: 
f. 50. Deltoid : f. 51. Rhomboid : 52. 

Kidney-shaped, p. lafi. f. 53. Hesart- 
shaped : f. .54. Crescent-shaped : /.■35. Ar- 
row-shaj>ed : f. ,56. lialbert-shaped, (also- 
acute, p. ibO), fi .57. Fiddle-shaped, (also- 
obtus<?, p, 160), Rinnex pulcJitr, p. 13?. 
/I 58. Runcinate: f. .59. Lyrate : f.6i>. 

Cloven; J'.’dl. Three-lobed, Anemone 
llfpativM : f. ()2. Sinuated, Oak : /. 63. 
Deeply divided j i/<7/(i5or«.s, p. 138. y. 64. 

I .aciniatevl : 
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Tab. 6. /. 65. PaTmate : / 66. Piniiatifid : 
/*. 67 . Doubly pinnatifid, p. 159* 08. 

Pectinate : /I 69 . Unequal, Bfgonia : 
f, 70 . Jagged-pointed, p. I 60 . f. 71- Re- 
tuse, Tlnmex digynus : 72. Emar^i- 

nate :• f, 73. Pointed : f. 74. fclunt with 
asrUall point, />. 161 . f’15. Sharp-point- 
ed, Ruscus aculeatus : f. 76 . Cirrose : 
y. 77- Spinous, p. 162 . f-1^- Fringed: 

y. 79* Toothed: J'. 80. Serrated : f. 81. 
Cren'dte, p. l65. 

Tab. 7- f- 82. Doubly as v. ell aS sharply cre- 
nate, approaching to f. 80 : f. 83. Jagged : 
y. 84. Wavy, Menyanihcs nymplueoides : 
y. 85. Plaited, p. 10’5. f. 86'. Undulated : 
y. 87 . Curled, p. 16’6'. f. 88. Veiny : 
y 89 . Ribbed : f. 90. Three-ribbed, p. 1 67 . 
y. 91- Three-ribbed at the base : y 92. 

Triply-ribbed : f. 93. Cylindrical, Con~ 
chium, p. 169 . y 94 . Souiicylindrical ; 
y. 95 . Awl-shaped : 96 . Doubly tubu- 

lar, Lobelia Dortmanna : f. 97. Chan- 
nelled, p. 170, y 98. Hatchet-shaped, 
p. 171 . y 99* Three-edgt'd, Menemhry^ 
anthemtim dcltoides : f. 100. Four-edged t 

2 L 2 
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Tab. 8. yi 101. Alienated, 3/«moja rtrO'd/- 
lata, p. 172 * f. 102. Hooded, Sarra- 
cenia, p. 173. f. 103. Furnished with an 
appendage, Dioncea mnsclptila : f, 104. 
Jointed, Fagara tragodes, p. 175. f. 105. 
Binate,p. 170. f. 106. Ternate; ,f. 107. 
Interruptedly Pinnate, p. 177. /i 108. 
Pinnate in a lyrate form, p. 178. 
f. 109 . Pinnate in a whorled manner, 
p. 179 . /. 1 10. Auricled ; /.111. Com- 
pound, p. 180. /. 112. Doubly com- 
pound, or Twice ternate ; / 113. Thrice 

compound, or Thrice ternate: / 114. Pe- 
date, Helleborus, p. 181. 

Tab. 9- Appendages. /. 115. Stipulas of 
Lathyrus latifoliusy p. 219 ; also an ab- 
ruptly pinnated leaf, ending in a tendril, 
p. 176. /. 116. Stipulas united to the 

footstalk, in Rosa, p. 219; also a pinnated 
leaf with a terminal leaflet, p. I76'. /. 117 . 
Floral leaf of Ti//a, p. 222. /. 118. Co- 

loured floral leaves, Lavandula Stoechas : 

• I have found by recent experiment, that the first 
leaf of iMf.kjria Nissolia is like the rest, npt pinnated, 
but simple and sessile. See 173. 
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yi ilp. Spinous ones, Atractylis caned- 
lata : f. 120. Thorns, Hippophde rham- 
7ioides, p.2^23. f. 121. Prickles, p, 224. 
J\ 122. Tendril, Lathpriis latifolins : 
f. 123. Glands of the Moss Rose, p. 226. 
f. 124. Hairs : f. 125. Bristles of Echium 
pprenaicurn, p. 227* 

Tab. 10. Inflorescence, f. 126. Whorl, in 
Lamium, p. 230. f. 127. Whorled leaves, 
and axillary flowers, of Hippuris vidgaris, 
/). 231. f. 128. Cluster, R/Yics : 129. 

Spike, Oplirps spiralis : f. 130. Less cor- 
rect Spike, Veronica spicata, p. 232. 
f. 131. Spikclet, Bromus, p.Q.SS. f. 132. 
Corymb : f. 133. Corymbose fascicle, 

Acliiilea, p.^SV y. 134. Fascicle, Dian- 
thus Arnieria, p. 235. jf. 135. Header 
Tuft, Trifoliim : f. 136. Simple Umbel, 
Eucalyptus piperita, p. 236. y. 137- Sim- 
ple Umbel in the natural order of Umhel- 
latce, Astrantia major y with the Involu- 
crum, a : 

Tab. il. y. 138. Compound Umbel, La- 
serpitium simplex, with its general Invo- 
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lycrum, a, und partial one, h, p. 346. 
f. 139* Cyme, Laurustimxs, jp. 337- 
Jf. 140. Panicle, Oat, p. 238, J. 141. 

. Buncti, Carpnion Vine, p. ^39^ 

Calyx, jf. 142. Periautbiiitm, or Calyx 
prppeyly up calfed, Dia'pthy.^ deltoitleSf 
p. 245, f. 143. Involucrunr, so called, in 
Anemone^ p. 247- /• 144. Jnvoluci'um or 
Jndusium of Ferns, p. 348. f. 143. One 
of tfee same separate, n ith a capsule and 
its riog. f. 146, Catkin of the {iasel-nut 
7 ?. 249 . 


Tab. 12. Cidyx and Corolla, with Nectary. 
f. 147. Sheath of the Narcissus ; a, the 
Petals, called by Jussieu, Calyx ; b, the 
Crown or Necta/y, see p. 263. f. 148. 
Husk of Grasses, p. 250. f. 149- Am bs. 
/. 150. Scaly Sheath, l^terQgonium Saiithii, 
p. 251. /'. 151. Veil of the same, p. ^52^ 

264. f. 152. Jimgernmnnia epiphylla, 
showing a, the Calyx, p. 252 ; h, the 
Veil or Corolla, p. 252, 265 ; and c, the 
unopened Capsule. J". 153. Wrapper, 
Agavicus : f. 154. Radical Wrapper, 

p. 253. f. 155. IVIonppetulous Salver-shaped 
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Corolla, p. 256, 257- /• 156. Polypetalous 
Cruciform Corolla : f. 157- A separate 
Petal of the same ; a. Claw ; b, Border ; 
J'. 158. Unequal Corolla, Butomm, p. 256. 

Tab. 13. f. 159. Bell-shaped Core^M; 
f. l60. Funnel-shaped ; ^.-161. Rihgentt 

- /. 162 . Personate, Antirrhinum rdkula* 
tum,p. 257 . /. 163 . PapilioBaceen.% La* 
thyrus/, f. \Q^. Standard of tlwi same ; 
f. 165 . One of the Wms;s ; f. 1 66. Keel ; 
/. 167. Stamens, style, &c. : f, I 68 , In- 
complete Corolla, Ixittera. /,169. Beloria^ 
or regular-flowered variety of Antirrhinum 
Linuria, p. 258. f. 170* Nectary in the 
Calyx of Tropaolum : f, I 7 I. Nectary 
of Aquilegia, p. ^66. /. 172, 173. The 

same part in Epimedium : /. 174 . Pair 

of Nectaries in Aconitum, p. 267. /. 175. 
Fringed Nectaries in Partiassia, p* 268. 

Tab. 14. Stamens, PistUs and Fruit, f. I 76 . 
A Stamen : a, filament ; h, anther, p. 2 JO, 
271 . jf. 177* Pistil: a, germen; 5, style ; 
c, stigma, p. 273. f. 178- Capsule of 
an annual M^sembryanthemum, open and 
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shut, p. 277- /• 179- Transverse section 

of the capsule of Datura, p. 278, showing 
the partitions and columellce. f. 180, 
Siliqua, or Pod: f. 181. Silkula, or 
Pouch, p. 280. f. 182. Legume, p. 281, 
f. 183. Stone-rfruit, p. 282. J\ 184. Ap- 
ple : /’. 185. Botj : y. l86. Com])ound 

Berry, p. 283. f. 187. Berry of Fassi- 
jlora ^uberona, p. 284. f. 188. Cone, 
Larch, p. 286’. 189- Capsule of a Moss, 

Splachnum, with its fleshy base, or upo- 
phyks, a, and fringe, b, p. 489, 491. 

Tab. 1.5. f. 190. Barren flower of a Mo.ss, 
much magnified, after Hedwig : /. 191. 

Stamens, with the Pollen coming forth, 

and the jointed filauK nts, p. 489- f- 1 . 02 . 

Fertile flower ol'a Moss, consisting cf nu- 
merous pi.stil.s, only one of winch in gene- 
ral comes to perlcrtion. They are a!o 
accompanic ‘ by jointed filami iit.s : i . 1;»3. 
A germiiiating .seed o'( Gynnio^ftomu in j;i/r/- 
fortne, from Ijedv\ig likewise, .showing it,s 
expanding embr\?o : f. 194. The .same 

more advanced: f 1^5. Tlui same mucli 
further advanced, and become a young 
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plant, showing its leaves and branched 
cotyledons, p. 290 . f. 19b. Young plant 
of Fanaria hijgi'ometrica, exhibiting tho 
same parts, p. 491- /• 197- Powdery wart 

of a Lichen, presumt^d to be its barren 
flower: 198. Perpendicular section, 

magnilied, of the shield or Iruit of a Lichen^ 
showine: the seeds imbedded in its disk, 
p. 495 . /'. 199- Section of the seed of a 

Dat(', Fh(eni:v dacfi/lifi ra, from Giertncr, 
the bulk of wliich is a hard.4/////w?f,7;, p. 291, 
liavlng a lut'eral cell in which is lodg'cd'lhe 
liorirontal embryo, a, p. 288. f. 200. 
Section of the \ iU llus in Zaniin, from the 
same author, with its embryo a, with which 
it is, like a cotyledon, clos(>iy connected, 
p. 29-- ,/• 201. Rotigli coats of the seed.'s 

in Cgnoglo-sstmi, p. 298. f. 202. Ai'illns 
of a Cnrex, p. 299- ./• 203. Seed ot' A fze- 
Ita, with its cup-sliaped ylrillns, p. 296. 
f. 204 . Faj)ptis, or Seed-dow’ii, of Trngo- 
jjogun, p. 300. f. 205. Tail ol'the seed 
in Diyas : f. 206’. Beaked fruit of Sea 
d/x, with its seeds separating from their 
base, p. 301. f. 207. Winged seed of Fan- 
hothriuin, p. 302. f. 208. Section of the 
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conical Receptacle of the Daisy, with its 
calyx : y*. 209- Cellular Receptacle of 

Onopordum, p. 305. f. 210. Liguiate 
floret with both stamens and pistil, in a 
Dandelion, p. 308 . y*. 2 1 1 . Ligul ate floret 
with only a pistil, in the radius of a Daisy, 
p. 307- f- 212. Tubular floret from 
the disk of the same, having stamens and 
a fertile pistil, p. 308. f. 213. Capsule 
of a Moss with a double fringe, the lid 
shown apart, p. 488. f. 214. A portion 
•f the same fringe magnified, p. 491* 
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I. Ikbcx of remarkable Plants, or those of whicii 
any particular Mention, or any Change in tbeijr 
Classification, is made. 


AbkoMA,448 

Alniis precatwluSy 446 
Acer, 

— sacchartnwn^ C7 

JEsculwiHippocastanum, 137 

A^rimoJiia^ 36.S, 

Ailanthus, 372, 4^^ 

Al^ce, 4y5 ■ '— 4 99 
Alopecurus bulbosus, 1 1 4 
AmarmitkiiSy 373 
Amaryllis farmosissima, 320 
Ambrosinia^ 46y, 4 76 
AnagallU, 329 
Angiopteriu 389 
Ajmona hexapelala, 226 
Aponogeton. 4.20, 426 
A(iallicia, 4 7 5 
Arenaria^ 362, 374 
Arislolockia ClemaiitU, 337 

: Slpho, 337,386 

Arum, 81,91, 265, 469, 476 
Ash, 61, 114, 127 
AspcrifolicPy 414 
Aihrodaciylh, 373,472 
Atriplex, 484- 
Aucuba, 379 

Bamboo, 73, 37^ 

Barberry, 325 
Bauhima, 37 0 
Black rose, 8S 
JUmdfofrdia, 362 
Bonaparieu, 379 
2 


Brodlcea, 263 
Broivallidy 382 
Bryonia, 475 
Bubroma, 448 
Buffonia, 382 

Cactus coccineUi/er, 33% 
Ccenoptefis, 388 
Qilarnugrostis, 387 
Calceolaria, 374 
Catla, 469, 476 
Canna, 462 
Cannabis, 330, 481 
Capura, 419 
Carpinu^ Betulus, 249 
Caryocar, 431 
Caryophyllus, 42/ 

Celosia, 324 
Cera(n?ila, 485 
Cera t opetA am ,374 
Cliara, 473 

Cherry, double-blossomei^ 
275 

Chrysanthemum indkum, 80 
Cutus cTf licus, 188 
Citrus, 449 
Cleome^ 430, 435 
Climbing pluais, i if) 
Clia/tia, 481 
Coffee, 344 
CfdumniJ'erae, 440 
Concilium, 3/4 
Conferva buUosa, 213 
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ContortcB^ 415, 465 
Cor i aria ^ 4S2 
Comas vio^cu la y CS, 1S7 
Corymbimtiy 457 
Cncurnisy 475 
CncurbitUy 475 
Cnscutay 05 , 102 
Cyanws Nelamboy t 90 y 294, 
371 , 387 

Cifcas revolulay 331 
Cyiinus, 463 

JDnroay 3S8 

JDcvU's-bit, 107 
Dick 507170, 377 
Dictamiim ulhuSy 1S8 
Dlileniay 377 

Dioaa'a mils ci pula, 173, 1D8 
Dodccathcon Meaciia, 9 1 
Dog-rose, 316 
DombcifOy 289 
Dor.s tenia, 377 
Dracontium, 469 

Dplmedhtm alpinum, 36 1 
Juriocalia, 373 
Dmurn, 443 
Euclea, 483 

Ktiphorbia, 327> 374, 477 

Pems, 486 
Hens, 336 , 485 
'Filiccs, 486 
Fiores irisfes, 78 
Fcm I able 570, 375 
Fraxlmis Ormis, I 89 
Fivgi, 499 — 503 

Gen liana, 374 
GUmeuan phwnicium, 323 
Gbjviprhiza, 373 
Coodenia, 375 


Gourd tribe, 4/5, 478 
Grasses, 411, 475, 484 
Gretvia, 469 
G net tarda, 47 S 
Gundella, 375 
Gnpsopliila, 374 

Hastirigia cocchiea, 403 
Hedi/saru? 7 i gyrans, 21 1 
Heliojithus animus, 6S, 166, 
209, 373 

— inlcrosus, 108 

HcUctcres, 468 
IJcmcrocaUis, 362, 3/3 
Hemp, 330 
/.{efmfirrr, 493 
Hernandia, 377 
iliUia, 382 

liipponiane Manclnella, 204 
Hippoplulc rharnnoidcs, 296, 
481 

JVippuris, 3 J 6 
Holinskloldia, 403 
Hop, 189 

1 lorse-chesnut, 136 
Ilumea, 3/6 

Jairopha urejis, 321 
Jerusalem artichoke, 108 
Juiigermanma, 252, 265j, 

491, 495 

Kalmia, 325 
Klcnihoina, 468 
Knappia, 377 

Lacc-bark, 26 

Lac hen alia tricolor, 11$ 

Im siopetdlii m, 371 
Lothyrus jiphaca, 221 
Laraiera arborea^ 103 
I^ea, 475 
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Licheiiy 495-*-497 

LiliacecBy 418 

Lilium hulhifhrumy t41>273 
JLmnceay 37 7? 382 
Uthosperinum, 373 
Liverworts, 493 
Lobelia Longifloray 804 
Lonicera ccerulea^ 13d 
LuridoBy 415 

Magnolia y 377 
Maltese oranges, 68 
MalvacecCy 440 
Marchanilay 494 
Meadow Saffron, 316 
Melaleuca, 450 
Meniha, 228 
Mimosa pudica, 40, 210 

- sensitivUy 210 

Mirabilis, 466 
Monaco ti/ledoneSy 57 ^ 59 
Monsonia^ 449 
Morns y 4 74 

Mosses, 231, 264, SQO, 317, 
488 — 493 
Mnrraa, 382 
Musa, 318 
Musci, 488 — 493 
M'ussccnda, 222 
M^osotisy 228 
Myristica, 4 83 
Myrtiy 427 

Mandlna domestica, 507 
Nastus, 372 
Neiumbium, 371 
Nepenthes distillatoriay ?73j 
197 , 463, 483 

Nopal, 339 

island, pine of, 98, 

289 


NymphcBay ipi, 205, 333y 
3S5 

Omphalea, 477 
Ouhidaey 109 , 458 — 402, 
407 

Origanum, 373 
Onutlicpui perpusillusy 142 
Oral us siflvaticiLSy 177 
Oxalis sunsltivay 210 

PahncB, 37-^59, 62 , 133, 
313, 321, 502—304 
PandanuSy 372, 479 
PapifionaucCy 423, 442—446 
Passijioray 43S 
Peri pi oca grceca, 467 
Phlcum prateiisey 41, 113 
P/iyllachne, 462 
Pi no -apple, 316 
Finns, 477 

Pistacia LcnliscuSy 346 
PisfiUy 439,468 
Plane-tree, its buds, 136 
Fomarece, 427 
Populiis dilalafa, I 89 
Poiamog( ton, 194 
Pathos, 469 
Precieu, 4 1 4 
Frimnla murghiatay 91 
Fterisy 368 

Bhaph, 322 
Ilhodiola, 395 
liivulariay 49 S 
Bosaccce, 418,425 
Rotacece, 414 
Bubiaccce, 219 
Rum ex sanguineus, 74 
litUaccce, 297 
Tifw/a gratX'olens, 324 
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Ifyaraeetm, 1 ^ 5 , 3^3 
Siheiuitmrk, 378 

409> 4#s, 487 
Seoj^oUoj 463 
Seriphiumf 457 
SifeMe 348 

Sis^rimibm, 437 
£inithfasensitkk, Sit), 37S, 
445 

Shhndnt grandifhra, 1 40 
^ergnla, 362 
I^engelkt, 377 
&€rcmia, 425, 478 
StUago, 463 
Strehtzia, 376 
Strnmpfia, 463 
StUiirtui, 375 
Styhdmm, 462, 464 

Taba'^heer, 76 
Tamarindus, 438 
Tarus nuctfera, 286 
Thea, 450 


5TW)W«a,.«4T 
fvlK^terisi SfB 
Tofim^tia, 375 
T^opo^m niajttr, 347 

Tropceomm, 421 
Tuliagliid^ 26S 

Umheltif&ree^ 4i6 
l7r«io fmnmitiy 348 

Valisneria spiralis^ S35^ 480 
Vaucheria^ 498 
Ventenatm^ 454 
Viscum alhuTUi 208 

Willows, 34, 60, ISS, 346, 

471 

4< 

Xanihey 483 
Xylopiay 45o 

Yew, 285 

Zosieiay 450 
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11. Index to the Explanations and Illostrations of 
technical Terms. 


Abrupt leaves, T59j 177 
jAcaules, plantce, 126 
Acerosum^folluTn, 1.54 
Acimeiforme^foL 170 
Acinus y 283, 295 
Acideusy 224 

Acvminahimy folium y 1 60 
AcvtumyfoL 160 
AdpressayfoUay 147 
Adscendens y caul is, \ 1 7 
Aggregate flowers, 308 
Af^gregatiy pedunadi, 131 
Aliy 258, 3C \ 

AlaiuSy canlu, 123 
Alhumcny 290 — 294 
Alburnum, 33 
Allenatumy folium y 172 
Ahernay folia. 145, 177 
Altcrnt ramobU^y caulisy 121 
Amenturny 24 8, 249, 300 
Amplexicuuliayfoliay lv50 
AnapSy caulisy 123 

yfoUumy 170 

Angiocai ply fungi, 501 
Anther a y 27 1 
Aphyltoey plant CP y 144 
Apophysis, 489 
Apolhcciumy 497 
Appendages, 218 

uf the seed, 302 

Appendiculatumi foL 173, 

197 

Apple, 2S2 
Arillusy 296— ^?99 


Arista y 250 

Arrow-shaped leaf, 1 5^ 
Articnlaia, radlxy 113 
Artiridatumy foUum, 17 V 
178 

Articulaiiny c^vUsy 1^2 

, cidmuSy 1 28 

Artificial systems, 355*-359^ 
389 

Auricidaiirnyfoliumy 179 
AvemumyfoL 167 
Awlshaped leaf, 1^9 
Awn, 250 

Axdlarisy pedunculu^j ISQ 

Ikiccay 282— 286 
Bacillinny 497 
Barren floweis, 306 
Had trimrvtyjoHiihiy )67 
Iicak, 301 
Beaid, 2.50 

Berrv, 282—280 
Bjloi ly pedum idly i 3 I 
B I gem ina t u m yff hum, I bit 

Bdoluiniy fid. 157 
hUKty fdiUy 14 5 
Birtatiiniy fnliuniy I 76 
Bipinnalifidnm^foi. 159 
Bipinvut 11771, Jot. 1 8 1 
Jkfernat 11777, ]ol. 180 
Blislerv leaf, 105 
Blunt leaf, I 60 
Botany, 1 1 

Brachiafiis, *ai(iis, I2i 
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Bractoay 221 — 22^, 246 
Jjulvosdy radix . Ill 
BuUaiuifiy joiiumy lG5 
Bunch > 238 

Calyptra, 252, 204, 463 
Calyx ^ 24m — 255 
Cainiiun:, jO 

Campaiiuiaiu ^ corolla, 257 
Canidladatinn , Jotiuirij 1 70 
C'lpuulum, 235 
Cap^ula, 273 — 280 
Carbiq, 258 
Caruiuttnn. foliinn, J 70 
Cartiomoiy foL. iOj 
CartiidyiiKuiWy foL 102 
Catkin, 24 S, 249, 2bO, 309 
Catuln.^y 218 
Cauda, 301 
Caitdi'Xy 10-2, 104 
Ca'u(>ua,j\itia, 144 
Cuulhruu pediiri cuius, 130 
Caul is, llO 

(Vllular Imcaument, 23 ^ 
Central vessels, 50 
Cfiannellcd Icai’, 1 70 
ClKirncters ni plants, 30.5 — 
3/0, 4.34 

CiUal inn , jhrui m, 1 02 

i'irunnscissa, capsula, 413 

t ^irrosu in , folium , 1 C 1 , 170 

i'irri/s, 224—220 

C iinhinc; stems, 1 1 9 

Cloven leal, 157 

Clnsrer, 231 

Coantata y panlcida, 2.38 

Coci um, 280 

Color o t um, folium , 108 

Coloured leaF, 108 

Colatmlla, 2/3 

Coma, 30 1 

Completits, Jlos, 


Compos il a, folia f 175—^ 

181 * 

Com pound flowers, 30 7 » 
430 — 457 

— leaves, 151, 17.^» 

— 181 

Compres sum, folium, 170 
Concavnm,jol, 166 
CoudupUcatuni, foL. I (7l 
Cone, 286 
C aij eri a , fo Via, ) 4 5 
Coijuaaliirn, folium, 1 7(1 
ContUi • a , J oVta, 1 5 0 
Corelli inn, 96 , 288 
Cor da t am, foliu m, 15 6 
Cortacium, foL 172 
Corolla, 243, 253 — 270 , 

4.53 

Corymbiis, 233 
Cos tat It m , foil um ,166 
Cotviedens. 96 , 289 — 294 
Crenatum, folium, 1 03 
(Jre.sceiil s’laped leaf, 156 
Crispu ni, J oiiu ni , 166 
Cruciform i s, corolla, 2v5 7 j 
436, 437 

Cucul/iUum, folium, 173^ 
195 

Culmus, 127 

Cumf, or me, folium, 1 54 
Cup i I the Flower, 243 — 255 
Curled leaf, 166 
Cuspidatum, J ollum, l6l 
Cuticle, 1 6 
Cvlindrieal leaf, 169 
Ci/ma, 23 7, 246, 309—311 
Cypheila, 497 

Decid unm ,f.di um , 172 
Dfcomposii iW , jot, ISO 
Dt'ciintniia^j alia, 151, 17^ 
DtcUSi>aia,J(d, U6 
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Hatchet-shaped leaf, 171 
Heart-shaped leaf, 156 
I'ler barium 9 504~5I i 
Hilum^ 295 
liirtus^ 125 
Hisfndus^ 125 
HolJow leaf, i66 
Honey, 259, 266 — 270 
Honey dew, IS 9 
Hooded leaf, 173 , 195 
H orlzont alia ^ folia ^ 147 
Husk, 250 
Hymeniumy 501 
Hypocrat er for 771 is^coroL^b’J 

Im.lr leaf a, folia, 146 
Jmmersa, folia, 148 
Incanus, 123 
incisum., folium, 138 
In comp] ei a, corolla, 238 
Iuco7nf)lclus, fos, 306 
III cur va, folia, 148 
Indus iinu, 248 
Iv((jualc, folium, 159 
hiermc, foUiim, 162 
In/I era, folia, 148 
Jnflorcsccntia, 230 
Jnjundilmliformis, em oL 257 
hiicgnrvmuin, folium, 16 I 
Integrum, foL ] 5^2, 1 61 
hitcrnodis, pedunculiis, 130 
Imjolucellum , 246, 247 
Involucrum, 24 — 248, 310 
Jnvolutum. folium, 164 
lulus, 248 

Jagged leaves, 163 
Jagged- pointed leaves, I 60 
Jointed leaf, 175, 178 

Keel, 258 
Keeled lov^f, 1 70 
Kidin y-shapet! leaf, 156 
Laciniafum, folium, 1 3 8 


Lwvis, 124 
Lamellce, 501 
Lamina, corollcB, 256 
Lavatus, 125 
Lavceolatum, folwm, '1 54 
Ldteralis, pedunculus, 1 3 1 
Lotus, caulis, 120 
Leathery leaf, 172 
Legumen, 281 
Lioe7‘, 25 

Ligvlati, flosculi, 307 
Limbus, corollce, 236 
Lintare, folium, \b^ 
Lmgulafum, folium, 172 
Lion -toothed leaf, 137 
Ur ell a, 497 

Loh alum, folium, 152, 157 
Lobed leaf, 132, 137 
Lunula turn, folium, 156 
Lyratum, foL 157, 178 

Macvlatus, 126 
Medulla, 38 
M emir ana, 294 
M emhr 071 nceum, folium, 1 7 2 
Monocotyledonos, plantce, 
37, 39, 97, 225, 289 
Monoid, fores, 306, 395 
Mucr on aium, folium, l6l 
Muliiflori, peduncuti, 133 
Mutlca, glima, 251 

Naked flowers, 306 

leaf, 168 

Nat autia, folia, 148 
Natural systems, 355 — 359, 
406 

Nectarium, 255, 266- — 270 
Needle-shaped leaf, 154 
Ncf'uosum, fhlmm, 166 
Nicked leaf, 160 
Nitidns, 124 
Nomenclature, 370 — 388 
Notched leaf, 163 
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Kucamentunif $ 4 ^ 

Nttdunif foliuniy 16S 

Nudus, fios, ^06 

Nut, 282 

Olliqua^ folla^ 448 
Oblique leaf, at the base, 159 
Ohlongum^ folium^ 153 
Ob ov at um^ folium^ 153 
Obiusurriy Joliuin^ 160 

— ^cam acuminey 

16'1 

Oclirea^ 223 

Opposita^ folia^ 145, 177 
Opposififolius, pedimculuSy 
130 

Orbiculatum^ folium, 152 
Ouale, folium, 153 
Ouahirn, folium, 153 

T aim aium, folium y 158 
Paudurforme, folium, 157 
Pauiada, 237 
Papilionaceay corolla, 258 
PapillosHS, 124 
F apples y 209 — 301 
Par tit limy folium, 158 
P at eutia, folia, 147 
Pact indium , folium , 1 59 
Pedatum, folium, IBl 
Pcdicellus, 129 
Po dun cuius, 1 29 
Pellicula, 296 
Pf.lUiia, folia, 140 
Pentagonus, caidls, 123 
Pepo, 284 
Perfect flowers, 306 
Per foliata, folia, 150 
Per iaut Ilium, 244 
Pcricarplurn, 244, 276 — 28/ 
Perkkaitium, 25 1 — 253 
Pe) idh/m, 502 
Peristomium, 491 
Perwnata. corolla, 257 


Petalum, $43, 253 
Petiolaia, folia, 149 
Peliolus, 132 
Pileus, 502 
Pilosus, \ 25 
Pilu$, 226 — 229 
PinnoUifidum, folium, 1 5 8 
Pin7iatum,foL 1 7 6— i 7 9 
Pistillum, 243, 273 — 276 
Plaited leaf, 165 
PUcatum, folium, l65 
Plumula, 97 
Pod, 260 
Podetmm, 49 1 
Pointed leaf, I 60 
PoUeji, 272 
Pomum, 282 
Pouch, 260 

Preemorsa, radix, lOJ ^ 
Prarrru)rsUm>,foliu7n, 160 
Prickle, 224 
Procunihens, cauUs, 1 1 7 
Prolifer, cauL 121 
Prostratus, caul. 117 
Pubc'S^ seniinis, 301 
Pubescence, 226 — 229 
Functatuui, folium, 165 

Quadr an gv hire, folium , 1 55 
Quadratigularis, caulis, \ 23 
Qua ter na, folia, 1 4 6 
Quin a, folia, 146 
Quiuat urn , folium, 1 76 
QuiuquaitpnlareyJ'oL 1 55 
Quinquaugularisy caulis, 123 

Eacemus, 231 
Radicalta , folia, 1 4 4 
Eadicans, caulis, 118 
Radi cilia, 103 
Radius, 308 
Ranieu, folia, 145 
Rameus, peduuculus, 130 
Ramusissimin, caulis, 121 
2 2 
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Tail of a seed, 301 
Tendril, 2 24 — 22(5 
Teres y cmilis, 122 

'yjo/iurn, lf)9 

7 erm itwlisy peduucuhts y 131 
Ternayfidla^ 145 
T er 71 at u rn , J'al lu 77/ , 1 7 d 
Tt'sUi, 291 

Tetragonum^foVnnn^ 1 7 1 
Tetragon us, caulisy 123 
ThatLas, 49(5 
Thorn, 223 
Thyrsus, 23 S 
Tomentosus, 10:5 
'ronfrof'Shaped leaf, 172 
Toollicd leaf, IGO 
7 V i a ngiil a re , Jhl / u m, 1 5 5 
T ruwg'U laris, can Us, 1 23 
'Tr'ica', 497 

Trigori u m , foil inn, I 7 1 
7 V igon U'i, ( a n I is , I 2 : ; 
Trdohutn, fohinrt , 1 5^ 
TTinerveyfolinnt, 1 (>7 
Ti'ipliiierve y J olium, 1 (57 
TriqueUr, caul is ^ 123 
I'riquet n/fu , Jolium , \ 71 
I'rowcl' shaped lenf, 135 
Truncatuin,J'(dium,\5\) 
Tuherosa, radix, 108 
Tubular leaf, I 69 
'riihiilosi, Jloscnll, 308 
Tahulosuin, folhnn, 1 G 9 
TilIus, 255 
Tufl, 23 3 
Tunic, 296—299 


UiuleUa, 036, 046, 309-31 1 
Undivided leaf, 152 
Id ndiilaium, folium, 1 65 
Unequal leaf, 139 
Uugjus, 256 
Utnjiori, pedinuuli, 161 
United f](>v\crs, 3 (>G 
JJiricuiits, 278 

J dgi nan f ia , fol dr , 130 
P^triegaf inn , fol tu m , 1 6 S 
Varieties, 138, 359 
Veil, 26 ], 4 88 
Vc‘lnlcss leaf, I 67 
W iny leaf, 1 66 
Id uosinn, foUuniy 166 
Tcrticalia, I'olta, M 7 
V< rli( }U(ita, folni, 1 4 6 
Idnlii/lus, 2 >o 
IdiH/rn/n 238 
TiUosus, 123 
IdsddiK, 124 
ntclfus, 2 < 92 — 291 
rolul'ihs, cuidd, 1 19 
Id/ra, 253 

\\\uv. 163 
AVIutI, 230 
\V horled, 1 U), 1 79 
Wine, 30 1 
Wrajiper, 253 

A'okcd leaf, 179 
Voik, 292—294 
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Sold by Longman and Co. Paternoster- row; 
White, Fleet-street ; and James Sowerbt, 
No. 2, Mead-place, Lambeth. 


1. Flora Britanntca,Vo 1. l, 2, and 5, 9vo. 1800, &c. 
Price ll. 6s. 6d. The concluding volume of tins vvork 
will be published as speedily as possible. 

2. CoMt^ENDUJM Flor.^ BaiTANNiCiE, Pars l, crown 
gvo. 1800. Price 3s^ The conclusion of this work will 
appear with that of the preceding. 

3. Tracts relating to Natural History, with coloured 
plates, 8vo. 1798, Price 7s. 

4 . English Botany, with coloured plates, by Mr. 
Sowerby, Bvo. Vol. 1 — 25, &:c. Published in 5s. num- 
bers, 12 plates and descriptions in each, A very few 
volumes more will complete this work, which will then 
contain all the known plants of Great Britain and Ire- 
land, Fungi excepted; the latter being published, in a 
separate work in folio, of 400 plates, by Mr, Sowerby. 

5. Exotic Botany, with coloured plates, also by Mr. 
Sowerby. No. 1 — 24, at 2s. 6d. each in 8vo. or 5s. 4to. 
It will depend on the encouragement of the public 
whether this work should be prosecuted or not, and Mr. 
Sowerby will thankfully receive any directions on the 
subject. Its plan, hitherto unique, is to give original 
coloured figures and descriptions of such exotic plants 

woTlby of ctdtivatkmm the gardens of Britain, and 
n hick art not Jignred ehcu here^ except, possibly, now 
and then in some rare or expensive foreign books. Its 



PTorks pullished ly Dr. Smith. 

author will never therefore intentionall|r l^hen tbc 
public with a fourth figure in addition the three 
which sometimes appear of the same plant in our monthly 
writers. This he is the more desirous of attending to, 
as his work is not limited to plants already in cultivation 
in England, being occasionally enriched with drawings 
and specimens of totally new productions, from India 
more particularly, which may, when known, be pro- 
cured from abroad, 

fi. A Sketch of a Tour on the Continent, in 3 VoJs. 

8VO. 2d edition, 1807. Price ll, With seven] 

Other botanical works. 


Speedily will le published, 

A TOUR TO LAPLAND, 

I'ranslatal from the original unpobllslied manuscript 
Itinerary of the celebrated L 1 KN.EUS, 

By Dr. Smith, 

With above 6o wooden cuts from extemporaneous fkctcht % 
cl the illustrious author. 



W(m:s puhliJud hj JAMES SOWERBV, 


1 . BRfVii:;!! MiNKn.M.oGv^ In colomecl figures with de- 
scriptions iVom the phinitive crystals to their amorphous 
HiK.s, No* I to Price ph to he continued ii) 
numbers published every two uioulhs, at 5.s. each. 

C. The CiUTtsK .iVfiscKLLAN V, or coloured liguros of new, 
rare, or liltic known animal subjects, nnny not htioie. 
ascertained to he inhabitants of the British Isles, and 
rhicHy in the jjossession of ilie author, numbers, 
})-rice cl. 7 ^'* dd. 

3 , (yin s'l' Partj 1 and C, with moefeU 
10 s. t)\!. each, without models Is. each, intended to ex- 
j>)rri!i the nature oi' crvsiall^zatiori of ddT,rcnt mineral 
i-u()stauccs. The first part being on coals, the second 
explain.-, the furmaiion of that curiousvtjpmbusublc the 
diamond, or pure carbon. 

4. Mngltsu Fungi; or coloured figures of English fungi 
or mushrooms, C 7 numbers, lol. 3 s. (3d, — Mr. Sowkrbv, 
having lately had some very curious FuNGt sent hinj, is 

' determined to publish a Sl’pplkm3*:int to the English 
Fungi early in the spring of 1809* It ’^vill be in 
Numbers tit Cs. fid.; each number containing four plates. 

3. A new edition of the Botanical Drawing-Book, with 
great additions, corrections and improveiiicnts, price 
lOs. 6d, coloured, or 7s. fid. uucolourcd. 

Shortly will Ic published, 

0 . A concise Prodromus of the British Minep.als in 
Mr. Sowcrhv’s Cabinet, as a sort of essay towards a nc\^ , 
natural, and easy arrangement, with references to his 
British MiNERAi.oGr. 

7 . Also an Essav, for a new, useful, and universal Chro- 
nuilic- Scale or List of Colours. It being a great deside- 
ratum, in the present state of our knowledge, to find 4 
means of universal agreement o\\ this head, the author 
was induced to oiler this as likcdy to answer that end. 
LecluiA\> will be given on the subject m January ami 
ninuarv 












